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Power-On Pushbutton 


EPO Control 
(Local) 
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Power Pick 
(Remote) 


(System/360/370 Onlv 


■When connected to a System/3 0 r System/38. 
the subsystem has no local power control. 
Power is turned on and off from the system. 


All power supplies are located in the 3411. 

Filtering for the 15 volt supplies is separated from the 
3411 power supply. and is located on each drive. 

No power sequencing is provided. 
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Placement of 
Units 


Shipping 

Brackets 


Attitude 

Setting 


Model 

Numbers 


Tape Unit 
Features 


Side Covers 


NOTES 


1 Install stabilizer L brackets See Figure 2 

2 Lower rear stabilizer t brackets until they iust touch 
the floor, and then tighten the mounting screws 

3. Mount the side covers loosely, in proper configuration. 

See 'Side Covers'' in this chart. 

4 Position units according to customer requirements. 

Note: Due to the length of the 3410 cables, not more 
than three 3410s can be installed on either side of the 3411. 

5. After machir.es are m place, snug front stabilizer L 
bracket mounting screws 

6.Insert large screwdriver through cinter hole of bracket 
and pry downward until bracket firmly but |ust contacts the 
floor Do not raise casters off the floor 
7. Finish tightening front stabilizer "L" bracket mounting 
screws 

Note: Do not raise transport until all four stabilizer "L" 
brackets are firmly in place 


1 Turn vacuum system hold-down bracket approximately 
270 degrees clockwise around the frame screw See 
altitude setting next section See also CARRL" Figure D-1. 
Item 28 

2 With front cover off. remove the screws located near 
each front corner of the transport casting that fasten the 
transport hold down brackets to the side frame See 

CARRL Figure D-1. Item 29 For World Trade only, 
remove only the right hand screw The left hand screw 
must be left m place 

Note: Do not remove transport hold-down brackets from 
transport casting Leave them in place for reshipment 

3 Remove filament tape from the 3411 gate latch 

4 Remove filament tape from all cables 


For operation at altitudes above 3.000 feet (914, 4m), move 
vacuum supply drive pulley so belt is driven by large sheave 
of drive pulley 

See CARRL' Figure D-32. Vacuum Pump Removal and 
Replacement Procedure.' 


Verify that all 3410 tape units in the subsystem are the 
same model number as the 3411 Refer to Figure 3 to 
verify model number plugging 


Jumpers for the tape unit features are factory-plugged on 
the logic board See Figure 3 if the diagnostic printouts 
indicate possible plugging errors in this area 
Note: Tape units must not be plugged for a feature unless 
both they and the tape control to which they are attached 
have this feature installed 


1 Open the sliding door 

CAUTION 

To prevent top cover damage, always use the lifting bar to 
raise the transport assembly Be sure both support brackets 
latch, one bracket may require manual latching 
2. Raise transport by grasping the lifting bar located under 
the transport and lifting 

3 Secure the side covers (Install side covers without oval 
cutouts at exposed ends of subsystem.)_ 




• •• • • 


ITEM 

NOTES 

TC 

TU0 

TUI 

TU2 

TU3 

TU4 

TU5 | 

Power Cables 

1 Route all 3410 power cables through the flexible 
conduits. 

ROUTE ALL DC CABLES FIRST. 

2 Plug dc power cables (black) into dc (red) sockets J21 - 
J26 in 3411 power supply 

3 Plug ac power cables (gray) into ac sockets J1 - J6 
(white) in 3411 ac box. 

For servicing convenience, plug cables from TU0 into 
sockets J1 and J21 and those from TUI into sockets J2 
and J22. etc 

Note: Any tape unit power cable may be connected to any 
socket within the appropriate group See CARRL D-56. 








TU 

Addressing 

1 Verify that 9142 card in A-A1D2 has jumper from 

P34—Q34 (TU addresses 0—3) 

2 Verify that 9142 card in A-A1E2 has jumper from 

Q34—R34 (TU addresses 4,5) 

See ALD pages JA101 and JA201 See CARRL'' Figure 

D 58 See INSTAL 2," "PE ID Burst Check " 

1 

1 

1 

1 

1 

1 

1 

Signal Cables 

Route all 3410 signal cables through flexible conduits, 

Figura 4 Plug as shown in Installation Manual Figures 5 & 
6, using cable holder, part 819410, on each bus out cable 
Remove the "E" card for ease of installation of bus out 
cables on subsystems with the Additional Tape Unit Feature 
(#9001) (Customer s addressing scheme determines 
plugging sequence ) Captivate all cables under the cable 
clamp bar at the left side of the controller gate, viewing 
from the card side 

1 

1 

1 


1 

1 

1 

Cable 

Channels 

After plugging power and signal cables, place power cables 
in the rear cable channel of each unit. Place signal cables 
in the front channel o f each unit. (The front channel is the 
one with a foam pad in the bottom ) 


■ 


■ 

■ 


1 

"Select Out" 
Priority 
(System/ 360 
and System/ 
370 only) 

Machines are wired at the factory for high" priority To 
wire for low " priority, change wires as shown: 

Note: Does not app 1 to System 370/115, or 370/125. 

1 

1 


1 

1 



"High Priority 

Low Priority 

A1B4B08 — A1A4B08 
A1A4D09 — A1F2P09 
A1F2P11 — A1B4D09 

A1B4B08 — A1F2P09 
A1A4D09 — A1B4D09 
A1F2P11 — A1A4B08 


3411 Model 
Identification 

Verify that cards in A1H2', A1J2, and A1K2 are plugged 
according to Tape Controller ALD page A6001 








CU Address 
(System/ 360 
and 

System/370 
only) 

Jumper card 01A-A1M2 according to ALD page A6002 

Note: Does not apply to System 370, Models 115 and 

125 MTA. It does apply if MPX attached. 

1 

1 

1 

1 

1 

1 

1 

CU Busy 

System/3 and System/38 - Jumper 01A-A1G2 S49 to T49. 
370/115 or 370/125 only, Jumper 01A-A1G2 U49 to T49. 

|| 

■ 



_ 



Metering 

_ 

System/3 and System/38 - Jumper 01A-A1G2 S51 to T51 
370/115 or 370/125 only. Jumper 01A-A1G2 T51 to U5I. 

■ 

■ 


■ 

| 

■ 



*CARRL - Checks, Adjustments, Removals, Replacements, and Locations” section of this manual. 


Figure 1. 3410/3411 instalbtion Checksheet (P*ft 1 wf 2) INSTAL 
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1T€M 

NOTES 

TC 

TU0 i 

TUI 

TU2 

TUS 

TU4 

TU5 


Refer*o User • Guide sections of this menqpt <or 
metructione to ran these tka/ytoina , 7 

Syste o 3 Go to User's Guide and run diagnostics 7)04. 

702. 706. 70F Set SSW14’ON for sense deta printout for 
diagnostics 701 and 702 Go to appropriate entry on MAP ' 
AA010 if problem occurs 

THIS IS A MINIMUM REQUIREMENT 

System/360. System/370 Go to User s Guide and run 
T3410 Sections "M." N and O Go to appropriate 
entry on MAP AA035 if problem occurs 

THIS IS A MINIMUM REQUIREMENT 

System/38 Run good machine path MAP 








Trim 

1 Affix address labels to each tape unit 

2 Affix front and rear cover labels to each tape unit, using 
IBM cleaner P/N 450608 to moisten adhesive back on 
labels (The shielded covers are to be installed on the 3411) 

3 Mount tape racks cn each tape unit 

4 Install front and rear covers For subsystems with 
above-the-floor entry of external cables, cut 3411 rear 
cover as shown in Figure 7 See "CARRL" Figure 0-4 

Finish 

System/3 Go to System/3 Installation Instructions. Chapter 
10. System Testing 

Run System/3 Dtag 715 to clear disk 

System/360 and System/370 Finish running diagnostics 
and turn system over to customer 

System/38 Go to system installation instructions 


XNO160 

Sag 1 o* 2 

1703162 

Part Wombat 

443800 

31 Oct 75 

846311 

t Fab 79 







INSTAL 2 






Figure 1A. 3750 Installation Check Sheet 


FIGURE 1A. 3750 INSTALLATION CHECKSKEET INSTAL 2A 


ITEM 

NOTES 

TC 

Placement of 
Units 

1. Install stabilizer "L" brackets See Figure 2. 

2 Lower rear stabilizer "L” brackets until they just touch 
the floor and then tighten the mounting screws 

3 Mount the S'de covers loosely, in proper configuration. 

See "Side Covers" m this chart 

4. Position units according to customer requirements. 

Note: Due to the length of the 3410 cables, not more 
than three 3410s can be installed on either side of the 3411. 

5 After machines are in place, snug front stabilizer "L" 
bracket mounting screws 

6. Insert large screwdriver through center hole of bracket 
and pry downward until bracket firmly but just contacts 
the floor Do not raise casters off the floor • 

7. Finish tightening front stabilizer "L" bracket mounting 

screws. 

Note: do not raise transport until all four stabilizer "L" 
brackets are firmly in place. 


Shipping 

Brackets 

1 Turn vacuum system hold down bracket approximately 

270 degrees clockwise around the frame screw. See alti¬ 
tude setting next section. See also "CARRL" Figure D-1, 

Item 28. 

2. With front cover off, remove the screws located near 
each front corner of the transport casting that fasten the 
transport hold-down brackets to the side frame. See 
"CARRL" Figure D-1, Item 29. For World Trade only, 
remove only the right hand screw. The left hand screw 
must be left m place. 

Note: Do not remove transport hold-down brackets from 
transport casting Leave them in place for reshipment. 

3 Remove filament tape from the 341 1 gate latch 

4 Remove filament tape from all cables 


Altitude 

Setting 

For operation at altitudes above 3,000 feet (914 4ml, move 
vacuum supply drive pully so belt is driven by large sheave 
of drive pulley. 

See "CARRL" Figure D 32, "Vacuum Pump Removal and 
Replacement Procedure." 


Side Covers 

1. Open the sliding door 

CAUTION 

To prevent top cover damage, always use the lifting bar to 
raise the transport assembly Be sure both support 
brackets latch, one bracket may require manual latching. 

2. Raise transport by grasping the lifting bar located under 
the transport and lifting 

3 Secure the side covers (Install side covers without oval 
cutouts at exposed ends of subsystem ) 


3411 Model 
Identification 

Verify that cards in A1 H2, A1 J2. and A1 K2 are plugged 
according to Tape Controller ALD page A6001. 


Power Cables 

Plug ac power cable (gray! into ac socket J1 of 1/0 frame 



Interface Install as shown m Figure 6 Route all power, EPO, and 

Cabin I/O Cables through the cutout in the machine base Install 

cables so that the ends with the red labels attach to the 
.3411, and the ends with the white labels attach to the 
3750 MTA on the 2PA1. 

CAUTION 

_Do not kink these cables.__ 


ITEM 

NOTES 

TC 

AC Power 

Check that customer's supply voltage corresponds to the 
voltage rating label on the 3411 ac power supply cover. To 
connect a machine for operation at a different input volt¬ 
age, refer to the following logic pages (Alter the rating 
label if you change machine connections.) See "CARRL" 
Figure D-1 7. Plug ac cables on socket J1 of I/O frame. 



3410-3411 

Model 

Used 

With 

3411-AC 

Distrib. 

YG105 

System 

Power 

Sequence 

YG108 

Tape Unit 
Pneumatic 

& 

Metering 

WB800 



1 (50 Hz) 

3750 

2524786 

2524783 

2518074 


Diagnostics 

Refer to I/O 610 In the 3750 documentation for Instruc¬ 
tions on how to run D1C diagnostics. Go to the appropri¬ 
ate entry on MAP I/O 610 if a problem occurs. This is a 
minimum requirement. 


Trim 

1. Affix front and rear cover labels to each tape unit, using 
IBM cleaner P/N 450608 to moisten adhesive back on 
labels. (The shielded covers are to be installed on the 3411.) 

2. Mount tape racks on each taoe unit. 

3. Install front and rear covers. For subsystems with 
above-the-floor entry of "external" cables, cut 3411 rear 
cover as shown in Figure 7. See "CARRL" Figure D-4. 



*CARRL - "Checks, Adjustments, Removals, Replacements, and Locations" section of this manual. 
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' ape Unit Logic Board "Feature" and "Model" Plugging 
dexible Conduit and Ground Strap Installation 


INSTAL 4 




1. Insert conduit between frames. 

2. Route ground strap through conduit and 
secure to mounting screws. 

3. Using a twisting motion, insert conduit in 
holding clamps so the conduit ends extend 
two or three spirals beyond each clamp. 

4. Cable threading is permissible with conduit 
outside machine and may be advisable in 
right angle physical planning. 

Figure 4. Flexible Conduit and Ground Strap installation 
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Figure D-1. General Locations 



Note: For a specific location of a terminal hoard or a 
fuse, see Figure D-1 7. "Terminal Board and Fuse 
Locations." 

1 Usage Meter 

2. Enable/Disable Switch 

3. Operator Panel 

4. Reel Latch 

5. BOT/EOT Assembly 

6. Tape Idlers 

7. Read/Write Head 

8. Vacuum Column Cover 

9. Vacuum Pump 

10. Vacuum Motor 

11. A2 Board 

12. A3 Board 

13. AC Ferro Capacitors 

14. Main Transformer 

15. Lifting Bar 

16. Reel Motors 

17. Read/Write Head and Card Assembly 

18. Capstan Motor 

19. Control Unit Cooling Fans 

20. Control Unit Gate 

21. AC Box 

22. DC Box 


23. DC' Voltage Regulator Cards 

24. A5 Board 

25. Logic Board 

26. Deskew Board 

27. Motion Control Board 

28. Pneumatic Slopping Bracket 
2°. Transport Hold Down Bracket 
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Figure D-2. Power On/Off Procedures 
System/3, 370/115, and 370/125 Power On/Off 

Machines attached to System/3, 370/11 5, and 370/125 can 
only be powered on and off through the system. See the 

• system operating instructions. 

System/38 

M achines attached to System 3K are powered on and 
off under system control The Good Machine Path 
MAP will power up the sub-system while running, 
power down is a CE option. 

System/360 and System/370 Power On/Off 

Note: This does not apply to System 3 MTA. 370/1 15. 
or 370/125. 

Normal power on, off sequencing for the tape control 
and tape units is controlled by system power interlock 
circuits. Maintenance activities may necessitate 
dropping power in the tape control. Because voltage 

• transients, caused by dropping or bringing up tape 
control power during system operation, can cause 
erroneous system interrupts, use the (('Mowing 
procedures when dropping or bringing up tape control 
power. 


Power Off: 

Note: The channel to which the tape control is 
attached must complete all operations and have no 
pending interrupts before you turn off the tape 
control power. 

1. Vary the subsystem offline. See System/360 
and System/370 operating instructions. 

2. Set the t nable/disable switch to disable. 
This allows the subsystem to go offline when the 
CPU reaches “wait state." 

Note: An optional way to force the CPU into a 
“halt” ^r “wait state” is to press STOP at the 
CPU. 

3. Using your probe box. probe M2P07 on 01 A. 
Wait until you get a plus before going to Step 4. 

4. Set the local/remote switch to LO( al. 

5. Turn power off at the ac box. 



Note: For System/360, System/370 and System/ 
370 Models 115 and 125 MPX attached only. Does 
not apply to System/3 MTA or System/370 Models 
115 and 125 that are not MPX attached. 


Power On: 

1. Set the EN ABLE/DISABLI switch to DISABLE. 

2. Turn power on at the ac box. 

3. Set the LOCAL/RI MOTE switch to REMOTE, 

4. Set the f NABLE/DISABLE switch to ENABLJ . 
This allows the subsystem to go online when the 
CPU reaches “wait state.” 

Note: An optional way to force the CPU into a 
“halt” or “wait state” is to press slop at the 
CPU. 


Power Off—Attached to System 

1 Enable/disable switch to disable 

2 Probe pin A-A1M2P07 for an up level 
(red lamp) using tool PN817971 

3 Local/remote switch to local 

4 Depress the power off switch 


Power On—Attached to System 

1 Enable/disable switch to disable 
Z Depress the power on switch 

3 Local/remote switch to remote 

4 Enable/disable switch to enable 
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Tape l^oop Check 
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1. This test assumes that the LOAD/UNLOAD test 
has run successfully. If the test hasn’t been run, 
go to MAP ABJOO. 

2. This test checks out the vacuum switches, reel, 
capstan, and capactive sense unit on the 
following three operations: 

Forward Search 
Reset or Stop 
Rewind 


Note: This writeup is for normal operation. If an 
abnormal operation occurs, go to the designated MAP 
page. 

3 Remove tape reel from transport. 

4. Setup: Cut an eight-foot length of scratch tape 
and position it as shown in Part I of this figure. 
After positioning the tape, install the 
half-column door and bypass the sliding door 
interlock switch. 


5. Forward Search: 

A. Press LOAD/Rt wind: 

1. Vacuum system should not time out (MAP 
AB l .>2). 

2. Capstan should move clockwise (MAP 
AB 133). 

3. Left reel should move counterclockwise 
(MAP AB 134). 

4. Right reel should move clockwise (MAP 
ABI.U). 
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B. Vary the loop in the left column, as shown in 
Part 2 of this figure. The left red should go 
from maximum counterclockwise to forward 
null, to maximum clockwise (MAP abi?4). 

Part 2 


Half Column Door 



Note: Carefully fold the tape and secure 
it over the guides 
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Figure D-3. Tape Loop Check 
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6. Stop or Reset Null Condition: 


7 Rewind Operation: 


A. Press RESET. The capstan motor stops. 


A. Press LOAD/REWIND: 


B. Vary the loop in the left column as shown in 
Part 3 of this figure. The left reel should go 
from maximum counterclockwise to stop null, 
to maximum clockwise (map AB134). 

C Vary the loop in the right column, as shown 
in Part 3 of this figure. The right reel should 
go from maximum clockwise, to stop null, to 
maximum counterclockwise (MAP ABI34). 


Part 3 



1 Capstan turns counterclockwise at rewind 
speed (MAP AB136). 

2 Left reel turns counterclockwise at high 
speed (MAP AB136). 

7 Right reel turns counterclockwise or 
doesn’t turn (MAP AB136). 

Vary the loop in the left column, as shown in 
Part 4 of this figure. The left reel speed 
should go from maximum counterclockwise to 
minimum counterclockwise or stopped (MAP 
ABI36). 

C. Vary the loop in the right column as shown in 
Part 4 of this figure. The right reel speed 
should go from maximum counterclockwise to 
stopped (MAP ABI36). 


K. Tnd '■ .<•••;<.! Rewim; OpeT.'ion: 

A. Position each loop in ‘.he stop null position as 
shown in Part 3 v.f 'his figure. 

B. Press RESET Both r rcls should stop 
immediately (MAP \fT4o) 

C. Press UNLOAD/RFVt :nd 

D. Press RESET 

E. The vacuum motor and reels should stop 
(MAP ABixo). End of tape loop check. 


Part 4 
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Front and Rear Cover Removal and Replacement 


Figure D-4. Front and Rear Cover Removal and Replacement 


Functional Code 000-31 


Note: See the IBM 3410/3411 Illustrated Parts 
Catalog . order number SI32-0006, for part numbers. 

Procedure A - US Only 

1. Grasp the cover sides near the top and lift, to 
unhook the retaining connectors, then pull 
outward. 

2. Lift the cover to unhook the bottom tabs. 

Note: Some machines may have magnetic 
latches on bottom of cover. 

3. Assemble in reverse order. 

Procedure B - World Trade Only 

The front and rear covers on World Trade machines 
must be unlatched before removing the cover. The 
cover is latched at the top left and top right corners. 

1. Slide a screwdriver or flat tool along the top 
edge of the cover until the latch arms in top 
left and top right corners are unhooked. 

2. Grasp the cover sides near the top and lift, to 
unhook the retaining connectors, and then pull 
outward. 

Note: If the machines are installed close 
together, it may be necessary to raise the 
transport assembly to unlatch the rear cover. 

3. Lift the cover to unhook the bottom tabs. 

4. Assemble in the reverse order. Be sure the 
cover is latched when it is in place. 
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Figure D-5. Top Cover (Pert 2517716) Removal and Replacement 


Functional Code 000-31 

1. Turn off subsystem power. See Figure D-2, 

“Power On/Off Procedures," for reference. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front comer of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 


4. Raise the transport assembly. 



Remove the four horizontal screws located under 
the front of the top cover. 


Remove the two screws, one on each side, that 
secure the cover brackets to the frame. The 
brackets are located towards the rear on each 
side. 


7. Lower the transport assembly carefully to 
prevent damage. 


8. Close the sliding door. 

9. Holding the top cover at the rear, lift up and 
forward to remove the cover. 


Note: When assembling the top cover, make sure the 
sliding door opens and closes without binding. 

10. Assemble in reverse order. 




Top Cover Removal and Replacement 
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Sliding Door Interlock Switch Assembly Removal. Replacement and Adjustment 


CARRL D-6 


Figure D-6. Sliding Door Interlock Switch (Part 5 26088) Removal, Replacement, and Adjustment 


Functional Code 000-34 


1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

2. Remove the top cover. 

Note: The top cover must be removed carefully. 
Please review Figure D-5, “Top Cover Removal and 
Replacement,” before beginning. 



Remove the two switch mounting screws, and 
then remove the switch from the machine. 

Remove the two wires from the switch and 
transfer them, one for one, to the new switch 

Attach the new switch to the machine. 
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6. Adjust the switch as follows: 

A. Position the switch so that the back screw is 
down in the slot. 

B. Tighten the screw enough to hold position 
while adjusting the switch. 

C. Replace and guide the sliding door as if the 
top cover was mounted. 

D. Move the switch actuator arm up until the 
switch transfers with sufficient overtravel to 
meet the the following conditions: 

1. The actuating arm doesn’t scrape against 
the sliding door when the door is dosed. 

2. The actuating arm doesn’t slide off the 
sliding door when the door is closed. 

3. When the switch is manually bypassed, the 
closing of the sliding door must reset the 
switch. 

Note: To manually bypass the interlock switch, 
remove the front cover and raise the transport 
assembly. Reach up through the machine casting and 
push the interlock detent plunger to the right. 

7. Assemble in reverse order. 



Figure D-7. Sliding Door {Part 2517665)* Removal and Replacement 


Functional Code 000-32 

1. Turn off subsystem power. See Figure D-2 
"Power On Off Procedures," for reference. 

Note: The top cover must be removed careful!;.. 

Please review Figure D-5, "Top Cover Removal anj 
Replacement," before beginning. 

2. Remove the top cover. 

3. Remove the rear cover. 

4. Unhook the sliding door retaining strap tror . 
rear support bar. 

Lift the sliding door out of its track. 

6. Place the new door in the track. 

7. Make sure the sliding door opens and aoses 
without binding. 

8. Check the adjustment of the sliding door 
interlock switch. See Figure D-6, "Sliding Door 
Interlock Switch Assembly Removal, 

Replacement, and Adjustment," for reference. 

9. Replace the top cover. 

•Order substitute part number 2517910 if the 
transport has white plastic sliding door guides. 




Sliding Door Removal and Repine err *>■ 
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Operator Switch Assembly Removal and Replacement 


Figure D-8. Operator Switch Assembly (Part 2517620) Removal and Replacement 


Functional Code 006-11 

Note: The entire assembly must be replaced if any 
individual switch needs replacement. 

1. Turn off subsystem power. See Figure D-2, 

“Power On/Off Procedures,” for reference. 

2. Remove the top cover. 

Note: The top cover must be removed carefully. 

Please review Figure D-5, “Top Cover Removal and 
Replacement,” before beginning. 



Q 
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Remove and transfer the wires, one for one, to 
the new switch assembly. 

Remove the two screws that hold the assembly 
in place. The assembly can now be removed 
from the machine. 



Transfer the operator pushbuttons to the new 
assembly. 


6. Assemble in reverse order. 
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Figure D-9. Operator Panel Lamp {Part 2518063) Removal and Replacement 


Functional Code 006-10 

Note: If you have a piece of tubing that you 
normally use to replace bad lamps, remove the plastic 
lamp cover to gain access to the lamps. If you don't 
have this piece of tubing, follow this procedure: 

1. Turn off subsystem power. See Figure D-2, 

“Power On/Off Procedures." for reference. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 


4. Raise the transport assembly. 



Squeeze the springs on each side of the lamp 
socket. Then pull the socket down and out of 
the machine. 


6. Remove the bad lamp, and install a new one. 

7. Assemble in reverse order. 
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Operator Panel Lamp Removal and Replacement 
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Usage Meter Removal and Replacement 


CARRL D-10 


Figure D-10. Usage Meter Removal and Replacement 


Functional Code 770-07 

60 Hz Part 740503 

50 Hz Part 740608 

1. Turn off subsystem power. See Figure D-2, 

“Power On/Off Procedures,” for reference. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 


4. Raise the transport assembly. 


0 

O 
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Remove the heat-shrink material from the two 
meter wires. 

Unsolder the two meter wires. 

Remove the two meter mounting screws. Pull 
the meter down and out of the machine. 


8. Install the new meter in reverse order. 


Note: Be sure to install new heat-shrink material on 
the two meter wires. 
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Figure D-11 U«*ge Meter Core* 'o art 372 GSfi) Remove! and R 


■placement 


Functional Code 770-03 

1. Turn off subsystem power See Figure D-2, 

“Power On/Off Procedures." for reference. 

2. Remove the front cover. 

Open the sliding door 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only 

Remove transport hold down screw located on 
the left front comer of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 


4 Raise the transport assembly. 


0 


Break and remove the tamper-proof plugs. 


Note: 3410 machines riasafactured after 
F.C 443769 do not have tamper-proof plugs. 


Disconnect and transfer the wires, one by one, 
to the new card. 


0 


Remove the two card mounting screws, then 
remove the card from the machine. 


8. Position the new card in the machine, and 
replace the two card mounting screws. 

Note: It is not necessary to replace tamper-proof plugs or 
shield on 3410s when the card is replaced. The shield is required 
on all 3411 machines. 
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Figure D--12. Usage Motor Enable/oissble Switch (Part 725347) Removal and Replacement 


Functional Code 770-11 

1. Turn off subsystem power. See Figure D-2, 

“Power On/Off Procedures,” for reference. 

2. Remove the from cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 


World Trade Machines Only. 
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Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing; is 
finished. 

Raise the transport assembly 

Remove the switch bracket from the meter bracket. 

Remove the wires connected to the switch. 

Remove switch from switch bracket. 

Install new switch in reverse order. 
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Motor Enabto/DiMfato Swiisn Removal and Itoptacwmarst 
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Figure D-13. Usage Meter Transformer Removal and Replacement 


Functional Code 770-xx 


60 Hz Part 740560 

50 Hz Part 740562 

Note: The 341 1 doesn’t have a usage meter 
transformer. 

1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

2. Open the sliding door. 

3. Remove the front cover. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the ■left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

Raise the transport assembly. 

Loosen the screws that secure the terminal 
shield, then remove the shield. 

Disconnect and label the wiring to the 
transformer. 

Remove the transformer mounting screws, then 
remove the transformer from the machine. 

Install the new transformer in reverse order. 
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Usage Meter Transformer Removal and Replacement 


CARRL D-13 





Usage Meter Circuit Fuse Removal and Replacement 
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Figure D-14. Usage Meter Circuit Fuse (Part 78998) Removal and Replacement 

Functional Code 770-18 

I. Turn off subsystem power. See Figure D-2, 

“Power On/Off Procedures." 

01 Replace the fuse with part 78998. 
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Figure D-15. Fite Protact Switch Assembly (Part 2517715) Removal and Replacement 


Functional Code 005-37 


1. Turn off subsystem power. See Figure D-2. 
"Power On/Off Procedures," for reference. 

2. Open the sliding door 

Remove the filler ring. 

Note: The filler ring is held in place by 
adhesive. Insert a thin object under the ring and 
carefully pry it loose. The filler ring is reusable 
if it isn't bent or broken during removal. If you 
need a new filler ring, order P/N 2517769. If 
double backed tape is not reusable, position filler 
ring with rubber cement P/N 450521. 

4. Remove the front cover. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

Raise the transport assembly. 

Unplug the two cables that go to the switch. 

Remove the two mounting screws. 

Remove the vacuum hose from the file protect 
assembly. 

Install the new assembly in reverse order. 


5. 

O 

7. 

O 

10. 




Note Use a # 10 washer, it required, between the 
plunger housing and the motor plate to meet 

the conditions stated in II (b)and (cl. 


<E> 


(a) Make sure that the file protect plunger fits 
m the tile protect groove without rubbing 
against the tape reel. 


(b) ( heck that the tile protect plunger extends 
a minimum of .175 inches (3.1 7 mm) ab<>ve 
the reel hub flange. Insert the # 10 washer 
if this minimum cannot be met. 

(c) With the plunger retracted, check that the 
plunger is a minimum of .010 inches 
(0,25 mm) below the reel hub flange. 
Remove the ** 10 washer if this minimum 
cannot be met. 

(d) Be sure both micro switches transfer before 
applying vacuum. 
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Logic Board Removal and Replacement 


CARRL D-16 


Figure D-16. Logic Board Removal and Replacement 


1 . 

2 . 

3. 


e 
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9. 

to. 

1 I. 


Functional Code xxx-02 

Models 1 and 2 8529050 or 8529060 or 8529070 or 8529080 

M‘Hld 3 8529051 or 8529061 or 8529071 or 8529081 

Turn off subsystem power. See Figure D-2, 

“Power On/Off Procedures.” for reference. 

Remove the front cover. 

Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

Raise the transport assembly. 

Remove the six voltage connectors. 

Unplug and label the six logic board cables and 
the two jumper cards so they can be plugged 
into the same sockets on the new board. 

Transfer the two jumper cards (P/N 5861451) to 
the new board. 

Remove the top two mounting screws. 

Loosen the bottom two mounting screws. 

Remove the board from the machine. 

Identify the jumpers that define model and 
features, and transfer them to the new hoard 

Install the new board in reverse order. 



Socket 

Designation 

Socket Pin Numbers 

Logic Converts To 

A 

D02 thru D13 

B02 thru B13 

A02 thru A1 3 

A22 thru A33 

B 

D02 thru D13 

B02 thru B13 

B02 thru B13 

B22 thru B33 

C 

D02 thru D13 

B02 thru B13 

C02 thru Cl 3 

C22 thru C33 

F 

D02 thru D13 

B02 thru B13 

F02 thru FI3 

F22 thru F33 

J 

D13 thru D02 

B13 thru B02 

J13 thru J02 

J33 thru J22 

K 

D13 thru D02 

B13 thru B02 

K13 thru K02 

K33 thru K22 

L 

D13 thru D02 

B13 thru B02 

LI3 thru L02 

L33 thru L22 

M 

D13 thru D02 

B13 thru B02 

(Vi 13 thru M02 

M33 thru M22 
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Term nal Board and Fuse Locations 
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Deskew Board Removal and Replacement 
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Figure D-18. Deskew Board Removal and Replacement 


Functional Code 009-46 


Model 1 
Model 2 
Model 3 


8529022 or 8529032 
8529023 or 8529033 
8529024 or 8529034 


1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

2. Remove the logic board. See Figure D-16, 
“Logic Board Removal and Replacement,” for 
reference. 

Remove the four voltage connectors. 

Label and remove the four flat cables. 

5 Loosen the two back mounting screws. 

6. Remove the two front mounting screws. 

7. Remove the board from the machine. 

8. Install new board in reverse order. 

9. Install the logic board that was removed in 
Step 2. 


D02 


B02 


Note: After installing a new deskew board, you must 
run the skew diagnostics and adjust the skew. On 
System/360 and System/370, run OLT T3410P On 
System/3, run diagnostic section 70A, routine 02. 


On System/ 38, run MAP 0420 and Good 
Machine Path to verify. 


P/N 8529022 
P/N 8529023 
P/N 8529024 



1 X00900 

1846012 

734556 

734556A 

734724 

734/37 

734664 

846311 

| 

Sw2o«2 

Pan Number 

1 &«pi 7 2 

;i> "" " J 

/•) Ok • /'/ 

IT ’-I 

1 A .j / I 

1 (**i 7 u 

1 



PT 

Physical Track 

DT 

Data Track 

7T 

Seven-Track 


Socket 

Designation 

Socket Pin Numbers 

Logic Converts To 

J 

D13 thru D02 

B1 3 thru B02 

J13 thru J02 

J33 thru J22 

K 

D13 thru D02 

B13 thru B02 

K13 thru K02 

K33 thru K22 

L 

D13 thru D02 

B13 thru B02 

LI3 thru L02 

L33 thru L22 

M 

D13 thru D02 

Bt 3 thru B02 

Ml3 thru M02 

M33 thru M22 






















Figure D-19. Motion Control Board Removal and Replacement 


Functional Code xxx-05 

Models I and 2 Part 373577 Figure A, or 3735X1 Figure B 
Model 3 Part 373578 Figure A. or 3735X2 Figure B 

Note: Before replacing a hoard, cheek the 
contacts and sockets on the old board to make sure 
that they are clean. If they are dirty, clean them, 
reseat the board, and then retr> the failing operation. 

1. Turn off subsystem power. See Figure D-2. 

“Power On/Off Procedures.” for reference. 

2 Remove the front cover. 



Loosen the front mounting screw on the motion 
control board bracket. The rear screw is a 
shoulder screw and doesn't need loosening. 


4. Lift the board straight up to remove it from its 
socket. It may be necessary to carefully rock 
the board back and forth to loosen it from the 
socket. 



Insert the new board firmly in the socket. Don't 
flex the board when applying pressure to seat it. 


6. Tighten the bracket mounting screw. 
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Motion Control Board Removal and Replacement 
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Figure D-20. Motion Control Board Relays (Part 2517831) Removal and Replacement 

Functional Code xxx-06 

Note: The K1 and K2 relays are located at the lower 
rear of the motion control board. 

1. Turn off subsystem power. See Figure D-2, 

“Power On/Off Procedures,” for reference. 

Remove the front cover. 

Unsnap the relay holding clip. 

Remove the relay by pulling it straight out from 
the motion control board. 

5. Install the new relay. 

6. Replace the relay holding clip. 


e 

o 
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Figure D-21. Motion Control Board Fusos Ramoval and Raplacamant 


Functional Code 010-18 


5 Amp. (Models 1 and 2)Part 123786 
10 Amp. (Model 3) Part 511063 

Note: FI is for -15 volts; F2 is for +15 volts. 

1 Remove the front cover. 

2. Check which light emitting diode (LED) is lit. 
This indicates which fuse is blown. 

3. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

Remove the blown fuse. 

5. Replace with the proper size fuse. 
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Motion Control Board Fuses Removal and Replacement 
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Capacitive Sense Assembly Removal and Replacement CARRL D-22 


0 - 72 . Ccpadtiv* Sanaa Aaaambly (Part 2517555) Ramoval and Raplacamant 


1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover dung?, always use the 
bar to raise the transport assembly. Be sore both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front comer of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

4. Raise the transport assembly. 


Use a broad blade screwdriver to carefully unplug 
the three-pronged signal connector, because it is 
difficult to unplug by hand. 


Remove the vacuum hose from the capacitive 
sense assembly. 

CAUTION 

Do not pull hard too on hose because the port on the 
back of the capacitor sensor will break. Pry hose off 
with a screwdriver. 

Remove the four mounting screws. These are 
the screws with the larger heads. 

CAUTION 

Over tightening these screws during replacement 
will strip the holes in the column. 


Functional Code 010-43 
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Carefully remove the capacitive sense assembly. 
You should be able to work it out without 
disconnecting the file protect and BOT/EOT 
vacuum hoses. If you do have trouble removing 
the assembly, remove these vacuum hoses 
carefully to prevent damage to the tips, and 
then remove the capacitive sense unit. 

Make sure the rubber seal is removed. 


Note: While the assembly is out, inspect the column 
sensing ports to make sure they are open. 

10. Install the new capacitive sense assembly in 
reverse order. Make sure you install the rubber 
seal. 


Note: Small port in vacuum reducer must be 
towards plenum, large port towards T in hose. 


) 


) 
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Figure D-23. Tape Idler Assembly Removal, Replacement, and Adjustment 

Functional Code 011 25 

L eft Tape Idler Part 251X334 

Right Tape Idler Part 2517636 

l. Turn off subsystem power See Figure D-2, 

"Power On/Off Procedures," for reference. 



2 . 

3. 

o 

5. 
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7. 
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Open the sliding door 

Open the vacuum column cover. 

Remove the adjusting screw located in the 
center of the idler. 

Lift the idler assembly off the shaft 

Install new idler on the shaft. 

Note: The left idler must be installed so that 
the inner chamfer is on the top The left and 
right idlers are not interchangeable 

Replace the center adjusting screw. 

To raise or lower the idler, turn the center 
adjusting screw. 

Verify proper alignment to the tape column by 
checking your adjustment with the go/no-go 
gauge, part 2518029. 

Note: When using the go/no-go gauge, make 
sure that the entire bottom of the gauge is in 
firm contact with the back surface of the 
vacuum column. The go side of the gauge must 
not contact the underside of the uppei flange. 
The no-go side of the gauge should contact the 
underside of the upper flange 

Depress the idler to check for binding. The 
spring should return freely 

Check tape tracking See Figure D-36, “Tape 
Tracking Check and Adjustment,” for reference. 

On System/38, run MAP 6420 and then Good 
Machine Path to verify 









Tape Guide Assembly Removal and Replacement 


CARRL D-24 


Figure D-24. Tape Guide Assembly Removal and Replacement 


Functional Code 011-25 

Note: See the IBM 3410/3411 Illustrated Parts 
Catalog, order number Si32-0006, for part numbers. 


1. Turn off subsystem power See Figure D-2, 
“Power On/Off Procedures,’’ for reference. 

2. Open the sliding door. 

3. Open the vacuum column cover. 

Cover the holes at the bottom of the vacuum 
columns with masking tape. This prevents the 
loss of small parts. 

Remove the nut and the washer from the top of 
the tape guide. 

Remove the cap. 

7. Using your fingers, unscrew the tape guide 
assembly, then remove it from the machine. 

Note: Be careful not to lose the spring from the 
two floating guides. 

8. Reuse all parts not being replaced. 

9. Assemble all parts before inserting the new tape 
guide assembly in the machine. The polished 
side of the ceramic guide should face the tape. 

Note: Later level upper guides have a circular 
indentation on back side for identification 
purposes. 

10. Using the cap, screw the complete tape guide 
assembly in place 

CAUTION 

Insure that lower ceramic guide is seated properly on 
the mounting shaft shoulder before tightening. 

Check for compliant action. 

11. The lower left guide roller on Model 1 must turn 
freely 


Note: The upper left guide assembly does not have a 
spr ng or floating guide 



!2. Check tape tracking before returning machine to 
the customer. See Figure D-36, “Tape Tracking 
Check and Adjustment,” for procedure. 

On System '38. run MAP 6420 an i then Good 
Machine Path to verify. 
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Figure D-24A. Subplate and Guide Adjustments 






I 

2 . 
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Open the sliding door 

Open the vacuum column door 

Measure the guides usine suhplate adjusting too', 
part 251X029, 


Note: When using the go no-go gauge, make 
sure that the entire bottom of the gauge is in 
contact with the vacuum column surface and the 
top go Side IS under the ceramic guide 


If guides do not need adjustment, proceed no 
further Return to C'ARRl. l)-3h 

It the guides need adjustment, turn off 
subsystem power See C ARRI D-2, "Power 
On Off Procedures for reference." 


6 Remove the front cover 


o 


Remove plastic covers from suhplate mounting 
screw heads. Adjust the guides by turning the 
subplate mounting screws Do this adjustment 
with the transport down. Turn the screws 
clockwise to raise the guides; counterclockwise 
to lower the guides 


CAUTION 

A small adjustment of the screws will move the guide a 
large amount and shift the other guides out of 
adjustment. Turn the screws only 5 to 10 degrees at a 
time. 


8. When adjustment is completed, reinstall plastic 
covers over suhplate mounting screw heads, turn 
power on and return to C'ARRl. D-36. 
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Figure D-25. BOT EOT Assembly (Pert 2517564) Removal. Replacement, and Adjustment 


Functional Code xxx-15 

1. Turn off subsystem power. See Figure D-2, 

“Power On/Off Procedures," for reference. 

2. Remove the front cover. 


3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

4. Raise the transport assembly. 

Open the vacuum column cover. 

Unplug the bot/eot cables. 



Remove the two screws that secure the assembly 
to the base. 



Remove the vacuum tube that goes to the 
BOT/EOT assembly. Use care in removing the 
vacuum tube as the tip is plastic and breaks 
easily. 


9. Remove the assembly from the machine. 


10. Install the new assembly in reverse order, 
however, don't fully tighten the two base 
mounting screws. 


CAUTION 

When installing the new assembly, make sure the 
assembly is all the way to the right. 



XQ1300 T1846016 I 1734556A | 734556B | 734734 | 734852 | 735117 


11 Horizontally adjust the assembly. 


Note: Adjust the assembly for a tape to erase head 
clearance of .002 to .004 inch (0,05 to 0,10 mm). 

For complete adjustment procedure, sec below: 

A. Tool part 2517647 is needed for this 
adjustment. 

B. Make sure the base mounting screws are 
loose enough to permit the assembly to slide 
freely. 

C. Slide the tool between the top and bottom 
blocks of the assembly, with open side of tool 
facing up and the three buttons on the 
bottom of the tool in firm contact with the 
column surface. 

D. Vertically position the tool so the center 
projection on the right side of the tool is in 
line with the erase head. 

E. Set the tool solidly against the read/write and 
erase heads while maintaining contact with 
the column urface. Don’t distort the cleaner 
blade with excessive pressure. 

F. Holding the tool as described in Step E, slide 
the assembly to the left until the cleaner 
blade contacts the tool. 

G. Tighten the assembly mounting screws while 
holding this position. 

12. Power up the tape unit. 

13. Install the half column door, part 2517722, and 

then load a tape, loop. See Figure D-3. 

14. Visually check the tape to erase head gap 

carefully to see that a clearance exists. If there 

isn’t clearance recheck your adjustment. 


CAUTION 

BOT sense unit cover snaps in place. To remove, lift 
up and out on rear of cover. 



BOT/EOT Assembly Removal, Replacement, arid Adjustment 


CARRL D-25 



Tape-In-Column Vacuum Switch Assembly Removal and Replacement 


CARRL D-26 


Figure D-26. Tape-In-Column Vacuum Switch Assembly Removal and Replacement 


Functional Code 008-21 


Right column switch Part 2517780 
Left column switch Part 2517780 

1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

2. Remove the front cover. 


3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 


4. Raise the transport assembly. 


e 

o 


Carefully remove the vacuum hose from the 
switch, as the tips are plastic and break easily. 

Remove the two slip-on connectors. 


7. Remove the two screws that secure the switch to 
the mounting bracket. 



8. Install the new switch in reverse order. 
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Figure D-27. Vacuum Check Procedures 

Functional Code 008-00 


There are three ways to check \acuum—with a water 
manometer, with a pneumatic pressure gauge. or with 
a gram gauge. 

Manometer/Pressure Gauge Method 

I. Obtain a 30-inch (702 mm) water manometer, 
part 4535(H). or a pneumatic pressure gauge. 
BM 54053X4. 


2. When using the manometer. Till with lap water, 
maintaining the water level near the zero 
position on the scale. Zero the manometer by 
sliding the scale up or down until the zero mark 
lines up within 0.2 inch (5.1 mm) of the bottom 
of the meniscus in both columns. 



Remove the cap from the tee in the hose to the 
right side tape-in-column switch. 


4. Attach the manometer or pressure gauge hose to 
the tee. 


5. Load the tape unit in a normal manner. 

6. Read the vacuum level. The vacuum level 
should read between 17 inches 

(431,X mm) and 24 inches (609,6 mm). 

Note: (Manometer only) The vacuum level is the 
sum of the displacement of the water level in each 
column. Both legs must be read and added together. 


7. if the vacuum level is below 17 inches (431,8 
mm): 

A. Cheek the vacuum pump drive belt for proper 
belt tension (See D-31). 

B. Check for leaks in the vacuum system. 

C. Cheek the drive belt to make sure it is on the 
proper pulley step (See D-31). 

Note: Low vacuum can cause intermittent read/write 
errors and loading problems. High vacuum can cause 
premature head wear, but is a less frequent condition. 
If high vacuum is indicated, recheck your vacuum 
readings. Check that the drive belt is on the proper 
pulley step. 
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Gram Gauge Method 

1. Obtain a gram gauge with a times ten blade, 
part 450459. 

2. Obtain a eight-foot length of half-inch magnetic 
tape and some masking tape or cellophane tape. 
Position the tape as shown in Part I of Figure 
D-3. ‘“Tape Loop Check.” 

3. Install the half column door. 

4. Push Rl SI T, and then l OAD/RI wind. 

5. When the capstan starts to turn, push Rl si I 
again. The capstan will stop turning, and you 
can release the tape. 

DANGER 

One or both of the reel hubs will turn depending on 
the position of the tape in the columns. Be careful 
not to get your fingers or clothing caught in the 
turning hubs. 

6. Make sure the right column tape loop is 
positioned low enough so that it is at the wide 
part of the column. 

Note: Moving the loop up in the left column will 

cause the loop in the right column to descend. If 

either loop moves below the bottom of the sensing 

ports, vacuum will drop. Return to Step 6 and reload. 


7. Fasten a paper clip to the tape at the right of 
the right column idler. 

X. Insert the tip of the gram gauge blade in the 
paper clip loop. Measure the tape tension by 
pulling the gram gauge to the right and parallel 
to the tape path. The tension should read 
between 174 and 245 grams. 

9. If the tension reads below 174 grams, the 

vacuum level is too low. Cheek the following: 

A. The vacuum pump drive belt for proper belt 
ten ion. 

B. For leaks in the vacuum system. 

(’. The drive belt to make sure it is on the proper 
pulley step. 

Note: Low vacuum can cause intermittent read write 
errors and loading problems. High vacuum can cause 
premature head wear, but is a less frequent condition. 
If high vacuum is indicated, recheck your vacuum 
readings. Cheek that the drive bell is on the proper 
pulley step. 


Vacuum Check Procedures 
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Figure D 28. Vacuum Column Cover {Part 2517577) Removal, Replacement, and Adjustment 
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Turn off subsystem power. See Figure D-2. 
“Power On/Off Procedures." 

Open the sliding door. 

Open the vacuum column cover. 

Remove the two stay brace mounting screws 
that secure the brace to the vacuum column 
cover. 

On each hinge, remove the upper two screws 
that secure the cover to the hinges. Remove 
upper hinge. 

Remove cover. 

Remove the three mounting screws from the 
upper decorative cover and remove the cover. 

Remove lower decorative cover. 

Install decorative covers in reverse order on the 
new vacuum column cover. 

Install the new vacuum column cover, reversing 
steps I to 6. 

Check the cover to see that it opens and closes 
without interfering with the main plate or 
operator's panel. 

To adjust the cover clearance, loosen the lower 
hinge mounting screws and then reseat them. 


Functional Code 008-23 





Vacuum Column Cover Removal, Replacement, and Adjustment 





Figure D-28A. Tape Load Check and Adjustment 

This procedure assumes that the tape unit cannot 
load tape. 


1. Remove the front cover. 

2. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use lifting bar 
to raise the transport assembly. Be sure both 
siqiport brackets latch. One bracket may require 
manual latching. 

3. Raise the transport assembly. 

4. Bypass the sliding door interlock switch. See 
CARRL Figure D-6 for the switch location. 

5. Lower the transport assembly. 


10. Press load-rewind and watch the tape-load 
sequence The left reel will turn first and tape 
should enter the left column. Abou* one second 
later, the right reel turns and tape should enter 
the right column. When properly loaded, the 
caps' in moves tape to search for the BOT 
marker. 

Tape failing to load in the left column is 
indicated by tape flutter at the top of the 
columns. The flutter occurs when the tape 
bottoms in the column(s). Press RESET. The 
tape will wind back on the reel. Turn the air 
bleed valve to allow about 25% more air 
through the opening. (The bleed valve is 
located in the upper right of the column cover.) 
Repeat Step 10. 

Note: Some column covers h ;ve a factory-installed 
plug to adjust the air bleed. This plug can be 
changed to the closed or half-open position, or can 
be removed for full air bleed. If the plug is 
changed, use rubber cement, part 104774, to hold 
the plug in position. If the plug is removed, clean 
off any adhesive residue on the cover. 


Note: Tape loading reliability can be affec'ed by transport cleaning 
frequency, especially in the capstan area. The cleaning procedure 
outlined in the 3410/11 Operators Guide (Form G232-004-X), should 
be performed at least once every eight hours to ensure proper tape 
loading. 


6. Check that the column door hinges are not 
binding or preventing the cover from closing 
properly. 

7. Open the vacuum column door and check the tape 
path and seals in the head area. See CARRL D-28A, 
Part 2 of 2, for an illustration of the head 

cavity area. The tape guides and idler rollers 
must be aligned (CARRL D-23) to ensure good 
loading reliability. The seals on the erase head 
should contact the lower head seal. The lower 
head seal should not have any large openings. 

The head seal in the cover should not prevent the 
cover from closing. 

X. Remove the upper decorative cover from the 
column door. See CARRL D-28 for the 
removal procedure. 


12. Tape failing to load in the right column is 
indicated when the left reel starts turning CCW 
and the vacuum system turns off. If this occurs, 
turn the air bleed valve to allow about 25% less 
air through the opening. Repeat Step 10. 

13. After the air bleed adjustment has been made, 
load and unload tape at least 25 tinv*s to ensure 
proper operation. Open and close the column 
door every third or fourth time. If a load failure 
occurs, repeat the air bleed adjustment. 

Note: During this test, the vacuum motor may 
stop because of overheating. If this occurs, wait for 
the motor to cool before proceeding. 
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Figure D-28B. Vacuum Column Removal and Replacement 

Functional Code 008-23 


Model I Part 2518553 

Model 2 and 3 Part 2518554 
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Remove the Read/Write Head and Card 
assembly. See CARRL D-40, Steps 1-12. 

Remove the Head Card Support Bracket. 

Disconnect the BOT/EOT cables. 

Use a broad-blade screwdriver to carefully 
unplug the three-pronged signal connectors of 
the capacitive sense units. Tag the connectors 
for identification. 

Disconnect the three ground wires from the 

main casting. 

Disconnect the two hoses from the tape in 
column ports on the lower vacuum column. 

Disconnect the two hoses from capacitive sense 
units and from the plenum. 

Disconnect the file protect hose from the 
vacuum plenum. 

Disconnect the vacuum hose from the 
BOT/EOT assembly. Use care in removing the 
vacuum hose as the tip is plastic and breaks 
easily. 

Disconnect the flexible hose from the vacuum 
plenum. 

Remove the vacuum column cover. See CARRL 
D-28. 


Remove the two cover hinges and stay brace 
assembly from the vacuum column. 

Remove the head card support plate and vacuum 
switch bracket. 

Remove the screws holding the vacuum column 
to the main casting. 


15. Lift the vacuum column straight up from main 
casting. Be very careful not to damage the 
capstan when removing the column. 

16. Remove the BOT/EOT assembly from the old 
column and put aside. 


19. Install the head card casting support and vacuum 
switch brackets. 

20. Make sure the column is securely fastened. But 
DO NOT overtighten the screws. 


Note: Some columns have shims cemented to the 
column mounting pads. Do not remove them. 
Install the new columns as received. 

17, Position the bottom of the new column onto the 
main casting first. Then, very carefully, lower 
the column without touching the capstan. Guide 
the ground wires throe gh the holes in main 
casting as the column is lowered. 

18. Fasten the new column to the main casting with 
the screws removed in Step 14. 

Note: The length of the screws vary as required 
for mounting other hardware. Check their length 
before installing. Position the capstan stay bracket 
so that both sides lock against the capstan motor 
leg before tightening. 


zi. Mount the dOi/EOT assembly on the new 
column. 

22. Connect the three ground wires to the main 
casting. 

23. Connect the vacuum hose to the BOT/EOT 
assembly. 

24. Connect the file protect hose to the vacuum 
plenum. 

25. Connect the two hoses to the capacitive sense 
units and to the plenum. 



26. Connect the two hoses to the lower vacuum 
column ports and connect the flexible hose to 
the vacuum plenum. 

27. Install the two cover hinges and stay brace 
assembly on the vacuum column. 

28. Install the vacuum column cover. See CARRL 
D-28 

29. Connect the two capacitive sense cables. 

30. Conned the BOT/EOT cables. 

31. Install the head card support bracket. Leave the 
mounting screw loose. 

32. Install the Read/Write Head and Card assembly. 
See CARRL D-40. 


33. Adjust the BOT/EOT assembly. See CARRL 
D-25. 

34. Adjust the Tape IdLrs. See Carr! D-23. 

35. Adjust the Tape Guide Assemblies. See Carr! 
D-24 and D-24A. Return here to Step 36. 

36. Perform the Tape Tracking Check and 
Adjustment. See CARRL D-36. 

Note: On System/38, run MAP 6420. 

37. Perform the Mechanical and Electrical Skew 
Adjustments. See CARRL D-57. 

Note: On System/38, run MAP 6420. 

38. Run all remaining diagnostics to check tape unit 
operation. 

Note: On Syslem/38, run Good Machine Path. 

39. If any failures occur, go to the appropriate 
MAP. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport 

This screw must be replaced when servicing is 
finished. 
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Figure D-29. Vacuum Column Guide Pin (Part 2S17607) Removal and Replacement 


Functional Code 011-25 


1. Turn off subsystem power. Sec Figure D-2, 
"Power On/Off Procedures." lor reference 

2 Open the sliding door. 

3. Remove the front cover. 


CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket mav require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 


This screw must be replaced when servicing is 
finished. 

4 Raise the transport assembly. 

5. Open the vacuum column cover. 


0 

O 


Remove the nut that holds the guide pin in 
place. This nut is located on the underside of 
the transport assembly. 

Remove the guide pin from the top of the 
transport assembly. 


8. Install the new guide pin in reverse order 

9. Check tape tracking. See Figure D-36. "Tape 
Tracking Check and Adjustment.’’ 

Note: On System/38, run MAP 6420 and 
then Good Machine Path to verify. 
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Vacuum-Up-Switch Assembly Removal and Replacement 


CARRL D-30 


Figure D-30. Vacuum-Up-Switch Assembly (Part 2S17780) Removal and Replacement 

Functional Code 008-21 

1 Turn off subsystem power. See Figure D-2, 

"Power On/Off Procedures,” for reference. 

2. Remove the front cover. 

3. Often the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

1 his screw must be replaced when servicing is 
finished. 


4. 

Raise the transport assembly. 


0 

Remove the plastic cover from the motor relay. 


6. 

Remove the vacuum hose. 

O 

0 

Remove the two wires from the assembly. 

q8£ 

O 

Remove the two mounting screws. 


9. 

Lift the assembly from the machine. 


10. 

Install the new assembly in reverse order. 
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Hgur* D-31. Vacuum Pump (Part 2522879) Removal and Replacement 

Functional Code 008-24 Ju 


1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

2. Remove the rear cover. 

Loosen the belt guard holding screw. 

Pull the latch on top of the belt guard and slide 
the belt guard off. 

5. Remove the entire pneumatic assembly from 
the machine. The wires don't have to be 
disconnected. 

Loosen the two muffler holding screws. 

0 Remove the plastic elbow that connects the hose 
to the pump. 

Remove the three vacuum pump mounting 
screws. 

(!) Remove the drive belt. 

10. Lift the pump from the machine. 

11. Install the new vacuum pump in reverse order. 
Don’t fully tighten the three pump mounting 
screws until you adjust the drive belt tension. 
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12. When tightening the muffler, make sure it is 
adjusted so that it seals all around the vacuum 
pump. Do not tighten muffler until drive 
belt has been adjusted. 

CAUTION 

When installing the drive belt, move the pump down 
so you won’t have to force the drive belt over the 
pulley. 

13. Install the drive belt on: 

• the small pulley step for an altitude under 
3000 feet (914,4 m), 

• the large pulley step for an altitude over 3000 
feet (914,4 m). 

14. Tighten the drive belt by raising the vacuum 
pump. 

Note: The drive belt is properly adjusted when you 
have a deflection of approximately one-quarter inch 
(6,35 mm) when you apply four pounds (1,814 kg) of 
pressure to the middle of the drive belt. 

CAUTION 

Too much tension on the drive belt can cause load 
failures. 

15. Fully tighten the three vacuum pump mounting 
screws after adjusting the drive belt tension. 


Vacuum Pump Removal and Replacement 
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Vacuum System Drive Belt Removal. Replacement, and Adjustment 


CARRL D-32 


Figure D-32. Vacuum System Drive Belt Removal, Replacement, and Adjustment 


Functional Code 008-35 


60 Hz Part 2517804 
50 Hz Part 2517858 



1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

2. Remove rear cover. 

Loosen the belt guard holding screw. 

Pull the latch on top of the belt guard and slide 
the belt guard off. 

Loosen the two muffler holding screws. 

Loosen the three vacuum pump mounting 
screws. 

Remove the drive belt. 

CAUTION 

When installing the new drive belt, move the pump 
down so you won’t have to force the belt over the 
pulley. 

8. Install the new drive belt on: 

• the small pulley step for an altitude under 
3000 feet (914,4 m), 

• the large pulley step for an altitude over 3000 
feet (914.4 m). 
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Note: There are two screw holes in the motor 
shaft. When you move the motor pulley, align the 
set screws with the screw holes before tightening. 

9. Tighten the new drive belt by raising the pump. 

Note: The drive belt is properly adjusted when you 
have a deflection of approximately one-quarter inch 
(6,35 mm) when you apply four pounds (1,814 kg) of 
pressure to the middle of the drive belt. 

CAUTION 

Too much tension on the drive belt can cause load 
failures. 

10. Tighten the three vacuum pump mounting 
screws. 

11. Tighten the two muffler holding screws. Make 
sure the muffler is adjusted so that it seals 
around the vacuum pump. 

12. Replace the belt guard. 
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Figure D-33. Vacuum Motor Assembly Removal and Replacement 

Functional Code 008-20 


60 Hz Part 2517786 
50 Hz Part 2517787 


1. 

2 . 

3. 

4. 

0 


Turn off subsystem power. See Figure D-2, 
Power On/Off Procedures," for reference. 

Remove the rear cover. 

Loosen the belt guard holding screw. 

Pull the latch on top of the belt guard and slide 
the belt guard off. 

Remove the pneumatic assembly from the 
machine. 


Remove the wires that go to the vacuum motor 
from TB5. 


Remove the red and blue wires from the motor 
capacitor. These are slip-on connectors. 

Remove the ground wire. 


9. Loosen the two muffler holding screws. 



Loosen the three vacuum pump mounting 
screws. 


11. Remove the drive belt. 



Loosen the adjustable set screw. Loosen the 
motor pulley tightening screw, then remove the 
pulley from the shaft. 


Note: There are two screw holes in the motor shaft. 
When you replace the motor pulley, the set screw 
goes into: 

• the back hole for an altitude under 3000 feet 
(914,4 m). 

• the front hole for an altitude over 3000 feet (914,4 

m). 



Remove the four motor mounting screws. 


14. Lift the motor from the machine. 



15. Install the new motor in reverse order. Don’t 
fully tighten the three vacuum pump mounting 
screws until you adjust the drive belt tension 


CAUTION 

When installing the drive belt, move the pump down 

so you won’t have to force the drive belt over the 
pulley. 


16. Install the drive belt on. 

• the small pulley step for an altitude under 
3000 feet (914,4 m), 

• the large pulley step for an altitude over 3000 
feet (914,4 m). 

17. Tighten the drive belt by raising the pump. 

Note: The drive belt is properly adjusted when you 
have a deflection of approximately one-quarter inch 
(6,35 mm) when you apply four pounds (1,814 kg) of 
pressure to the middle of the drive belt. 

CAUTION 

Too much tension on the drive belt can cause load 
failures. 


18. Fully tighten the three vacuum pump mounting 
screws after adjusting the drive belt tension. 

Note: Motor wire connections are: 


Blue wire 
Red wire 
Yellow w:re 
White wire 


to top capacitor terminal 
to lower capacitor terminal 
to TB5-2 
to TB5-1 
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Vacuum Motor Assembly Removal and Replacement 
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Vacuum Motor Relay Removal and Replacement 


CARRL D-34 
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CAUTION 

Be sure to label the wires so you can attach them to 
the same terminals on the new motor. Reversing the 
wires will reverse the rotation of the capstan. Don’t 
bump the head circuit board when working in this 
area. 


Remove the two wires from the motor. 


Remove the nut, the washer, and the spring 
from the capstan motor locator stud located on 
the right underside of the motor. The motor is 
still held in place by the top two mounting 
screws. 



For Model 3 tape units only, disconnect the 
vacuum hose. 


O Carefully, disconnect the tachometer cable plug. 


Capstan Motor Assembly Removal and Replacement 


CARRL D- 35 
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Figure D-35. Capstan Motor Assembly (Part 2S23227) Removal and Replacement 

Page 2 of 2 


^ Holding the motor securely, loosen the top two 
mounting screws. Don’t remove the screws 
completely as the grommet and spring will fall 
out. 

CAUTION 

Alternate loosening of the two screws. Don’t wedge 
the capstan ty against the cotumn as tMs wffl further 
damage the capstan motor assembly. 


Note: Access to the top mounting screws is through 
the holes in the decorative cover. One hole is above 
and to the right of the capstan. The other hole is to 
the left of the capstan and just outside the left tape 
column. 

11. Remove the motor assembly. 

Note: Use caution in steps 11 through 16 to prevent 
damage to the capstan. 

12. Make certain that the support springs are in 
place between the capstan motor and the tape 
deck on the two adjustable mounting screws. 

13. Guide the capstan motor into place on the 
locator stud. Keep the capstan motor level. 

While holding the capstan motor, tighten each of the 
two mounting screws, a little at a time. During the 
tightening process, rotate the capstan to make sure 

it is not damaged by binding against the column. 

CAUTION 

The capstan can be severely damaged if it binds 

against the column when you are tightening the mounting screws. 




Capstan Motor Assembly Remove! and Raptacama n t 


CARRL D-35 
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14. When the two mounting screws are bottomed, 
back each one off one and one-half turns. 

15. Install the spring, the washer, and the nut on the 
locator stud on the underside of the capstan motor. 

16. Tighten the nut, and when it is bottomed, back 
it off one half turn. This ensures 
shoulder-to-shoulder contact between the 
capstan front support and the locator stud 
shoulder. 

17. Make sure the capstan rotates freely. If it binds, 
loosen and retighten the mounting screws and 
the nut on the underside. 

18. Connect the tachometer plug. 

19. Connect the motor wires. 

20. If this is a Model 3 tape unit, connect the 
vacuum hose. 

21. Lower the transport assembly slowly and 
carefully to prevent damage. 

22. Turn on subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

23. Check tape tracking. See Figure D-36, “Tape 
Tracking Check and Adjustment.” for reference. 

24. Position the capstan stay bracket so that both 
sides lock against the capstan motor leg. 

Tighten the stay bracket mounting screw. 

25. Check skew. See Figure D-57, “Electrical and 
Mechancial Skew Adjustments,” for reference. 

Note: On System/38, run MAP 6420 and 
Good Machine Path to verify. 
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Figure D-36. Tape Tracking Check and Adjustment 

Page I of _ Functional Code 001-20 

Note: Before starting this procedure, see CARRL D-24A, 

Steps 1 through 5, for check procedure. 

Note: On System/38, if referred io this 
page, run MAP 6420. 

1 Remove the front cover. 

2. Open the sliding door 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished 

3. Raise the transport assembly. 

4. Bypass the sliding door interlock switch. See 
Figure D-6, "Sliding Door Interlock Switch 
Removal, Replacement, and Adjustment " 

5. Lower the transport assembly. 

6. Install the half column door, part 2517722. 

7. Manually load the tape loops in the tape unit 
with a scratch tape that has no edge damage 

8. Press LOAD/REWIND, holding reels until vacuum 
comes up. then release reels to column control. 

9. Get the scratch tape moving in a 
forward/backward shoeshine motion. 

10. On Model 1 units, insure that the lower left 

guide roller turns freely. * 

Note: To get the shoeshine motion on 
System/360 and System/370, use On Line Test 
(OLT) T34I0P, routine 02. 

On System/3, use diagnostic section 70A, 
routine 01. To get this routine, set sense switch 
18 ON and push RESET HALT 

11. Check tape tracking at the upper left guide 

The tape must move in either direction without 


distortion, flutter, or front-to-back movement 
while tucking against the guide Use a dental 
mirror and magnifying lii.ht (part 452642) to 
cheek tracking. !l may be difficult to see the 
small changes in the movement of the tape when 
looking directly at the upper left guide To 
assist you in cheeking tracking, it will help you 
to use one or more of the following service aids: 

^^Using the magnifying light, look down at the 
edge of the tape in the area between the 
upper left guide and the drive capstan If the 
tape riding heavily against the guide, the 
tape line will change and show a buckle 
1 his condition can be seen wit.i the tape- 
moving in either direction. Go to Step B 
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Shine the light under the edge of tape on the 
back column wall. Look at the light beam 
between the tape and the column wall. The 
beam of light will change if there is any 
movement of tape away from the guide. Go 
to Step C\ 



It is possible to have tracking look good but 
still have the tape away from the top of the 
guide Using your dental mirror and light, 
you can see the reflection of the guide shaft 
when the tape is away from the top of the 
guide Go to Step 12. 



Tap# Tracking Check end Adjustment 
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Tape Tracking Chack and Adjustment 
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Figure 0-36. Tape Tracking Check and Adjustment 

Page 2 of 2 

D. If, after using the above three service aids, 
you are still not sure whether tracking is 
good, a maladjustment may be used as a last 
resort. Insert your adjusting wrench in the 
upi'er tracking adjusting screw. Note the 
position of the wrench handle. Looking at 
the tape at the upper left guide, turn the 
adjusting wrench counterclockwise 
one-quarter tc onehalf turn. This moves the 
tape away from the guide. Slowly, turn the 
wrench clockwise until the tape contacts the 
guide. Go to Step 12. 

12. If tape is tracking correctly, go to Step 17. If 
tape is not tracking correctly, identify the 
condition in the tracking chart. 


Left Upper 



Tracking Adjustment Chart 

CONDITIONS 

Tracking is the same in fo'Ward and 
backward but the tape is 

Tracking >s different in forward and backward and the tape is in 

FORWARD 

BACKWARD 

Away from the 
top of the guide 

Heavily against the top 
of the guide 

Away from the 
top of the guide 

Heavily against the 
top of the guide 

Away from the 
top of the guide 

Heavily against the top of 
the guide 

ADJUSTMENTS 

Turn upper 

adjuster 

clockwise 

Turn upper adjuster 
counter clockwise 

Turn left adjuster 
counter 

clockwise 

Turn left adjuster 
clockwise 

Turn left adjuster 
clockwise 

Turn left adjuster counter 
clockwise 

Note: The guide referenced in this chart is the upper left guide Adjusters are capstan mounting Cap screws 


13. Adjust left guide tracking as shown in the 
tracking adjustment chart. 

14. Check tracking at the right tape guide Any 
tape flick seen during reversal can be ignored. 
If there is a buckle in the tape, depress the 
spring-loaded guide flange and look for one of 
the following conditions: 
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II the buckle disappears and the tape is still 
tracking against the top of the right guide, the 
buckle is being caused by the pressure of the 
spring and can be ignored. Go to Step 15. 


II the buckle remains, tracking at the upper 
lei t guide needs further adjustment. Go back 
to Step I I. 


If the buckle travels to the column surface, or 
if you can see where the tape has pulled away 
from the lop of the guide, tracking at the 
upper left guide needs further adjustment. 

Go back to Step 1 I. 

15. If the tape is tracking correctly, unload the tape 
unit. If this is a System/3, set sense switch 18 
on. 

16. Remove the half column door. 

17. If your entry to this procedure was from MAP 
page AD047, AD049, AA070, or AA072 return 
to that page, otherwise check skew. See Figure 
D-57. “Mechanical anc Electrical Skew 
Adjustments." 








Figure 0-37. Reel Latch Assembly (Part 25178501 
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Turn off subsystem power. See Figure D-2, 
Power On/Off Procedures,” for reference. 


Open the sliding door. 



Remove the three mounting screws from the 
center of the hub. 


4. Remove the assembly from the machine. 

5. Install the new reel latch assembly in reverse 
order. 


Removal and Replacement 


Functional Code 010-49 
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Rftel Latch Assembly Removal and Replacement 
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Reel Motor Removal and Replacement 


CARRL D-38 


Figure D-38. Reel Motor Removal and Replacement 


Functional Code 010-20 


Models 1 and 2 Part 2517838 
Model 3 Part 2517826 

Note: Some Model 1 and 2 reel motors require 8-32 
screws, part 0234320 or 10-32 screw part 0234331. 


Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures.” 



Remove the reel hub. 


Left side: Remove the three screws from the 
center of the hub, and carefully remove the filler 
ring (part 2517769). 


Right side: Carefully remove the trim disc (part 
2523727) to gain access to the three mounting 
screws. Remove the three mounting screws. 

Note: The trim disc and filler ring are held in 
place by adhesive. Insert a thin object under 
the disc or ring and carefully pry it loose. The 
disc and ring are reusable only if they aren't 
bent or broken during removal. See CARRL D-15, 
item 3. 

3. On the left side, remove the file protect switch 
assembly. Sec Figure D-15. "File Protect 
Switch Assembly Removal and Replacement." 

Disconnect the reel motor plug. 

Remove the four flange mounting screws. 

6. From the top, remove the motor from the 
machine. 

O Remove the flange and the split collar. 

8. Install the split collar and the flange on the new 
motor. 
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9. Install the new motor. Use a tape reel to help 
you center the mounting plate on the left side 
casting. Be sure the file protect switch 
mounting holes are aligned. On the right side, 
use the machine reel flange to center the motor. 

10. Connect the motor plug. 

I I. Reinstall the file protect switch assembly if 
removed in Step 3. See Figure D-15, “File 
Protect Switch Assembly Removal and 
Replacement." 

12. Make sure the idler is adjusted properly. See 
Figure D-23. “Tape Idler Assembly Removal, 
Replacement, and Adjustment." 

13. Perform reel hub alignment procedure. See 
Figure D-39, “Reel Hub Alignment." 
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Figure D-39. Reel Hub Alignment 


Functional Code 010-00 

CAUTION 

Don’t align reel hub unless idler is in proper 
adjustment. See Figure D-23. “Tape Idler 
Assemblies Removal, Replacement, and Adjustment,” 
for procedure. 

CAUTION 

Special tool part 2517735 is needed for reel hub 
alignment. Handle this tool carefully because it is 
easily damaged. 

1. Remove reel hub. 

l^eft side: Remove the three screws from the 
center of the hub, and carefully remove the filler 
ring (part 2517769). 

Right side: Carefully remove the trim disc (part 
2523727) to gain access to the three mounting 
screws. Remove the screws. 

Note: The trim disc and filler ring are held in place 
by adhesive. Insert a thin object under the disc or 
ring and carefully pry it loose. The disc and ring are 
reusable only if they aren’t bent or broken during 
removal. See CARRL D-15, item 3. 




Rotate the split collar so the holding screws are 
facing the front of the machine. 

Attach the special tool to the hub by using the three 
mounting screws supplied. As you tighten the screws, 
make sure the arm of the tool is not in contact with 
the machine base or the idler. 


Insert the supplied adjusting screw into the 
center threaded hole of the tool. This screw 
exerts pressure against the motor shaft and is 
used to position the collar on the shaft. 







CAUTION . 

Be careful not to nick or score the idler with the end 
of the tod. A damaged idler can cause severe tape 
damage. 


Check to see if the end of tin* special tool tits freely 
between the flanges of the idler If it doesn't fit 
freely: 


A. Loosen the split collar holding screws. 

B. Use the adjusting screw to raise the collar and 
tool so that the end of the tool fits freely 
between the flanges of the idler. Always 
make this adjustment by raising the collar and 
tool. 

C. When the tool is centered in the idler, tighten the 
plit collar holding screws. Tighten the two screws 
evenly to prevent the split collar from cocking on 
the shaft. Make sure that the tool arm doesn’t con¬ 
tact any part of the machine while tightening the 
split collar holding screws. 


D. Recheck the adjustment. 

6. Remove the special tool. 

7. Install the filler ring. Align the tiller ring cutout with 
the file protect switch plunger. Make sure that the 
plunger doesn't hind on the tiller ring. 

8. Replace the reel hub. 

9. If the idler adjustments were changed, go to 
Figure D-36. “Tape Tracking Check and 
Adjustment." Readjust idlers before proceeding 
as shown in Figure D-23. 

Note: On System 38, run MAP 6420. 


Reel Hub Alignment 
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D-40. R »d/Write Hoad and Card Assembly Removal and Replacement 


Compare the head card frame supports with Carrl 
illustrations below and Carrl D-40A for correct 
method of removal and replacement. 

Model 1, PE Part 2517574 or 2518011 

Model 2, PE Part 2517790 or 2518012 

Model 3, PE Part 2517794 or 2518013 

Model 1, DD Part 2517800 or 2518014 

Model 2, DD Part 2517801 or 2518015 

Model 3, DD Part 2517802 or 2518016 

Model 1, 7-Trk Part 2517797 

Model 2, 7-Trk Part 2517798 

Model 3. 7-Trk Part 2517799 

1. Turn subsystem power off. See Figure D-2, 
“Power On/Off Procedures.” 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 


Functional Code 009-45 




World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 


4. 


5, 

y 4 

,6, 
y 4 

, 7 . 
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Raise the transport assembly. 

Unplug the two voltage cables. 

Unplug the read and write flat cables. 
Loosen the card frame clamp screw. 

Loosen the support bracket mounting screw. 


9. Move the card frame against the skew block. 
Using the two screws stored on the vacuum 
switch support bracket (9), fasten the card 
frame to the skew block. 


10. Slide the frame clamp off the card and loosen 
the two head card frame mounting screws. 
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Remove the three skew block mounting screws. 

Remove the head and card assembly from the 
machine. Continue with the next step for 
installation. 


13. To avoid damage to the assembly, perform this 
step carefully. Insert the read/write head up 
through the opening in the vacuum column until 
the skew plate is located on the sub-plate dowel 
pins. At the same time, make sure that the card 
frame is inserted in the channel of the support 
bracket. 

Note: Some replacement card assemblies have a plastic 
shield covering the head and cables. Do not remove this 
cover until after the assembly has been installed in the 
machine. 


14. Thread the three skew block mounting screws 
through the skew plate and into the sub-plate. 
Tighten these screws just enough to hold the 
head and card assembly in place. Be sure the 
head seal is located cor-ectly in the vacuum 
column opening. Be sure the BOT/EOT vacuum 
hose isn’t pinched between the head and card 
bracket and the main plate. 

15. Tighten the skew block mounting screws. 

16. A. Clamp the card frame to the vacuum switch 

support bracket. 

B. Position the support bracket on the head card 
frame. Tighten the two head card frame 
mounting screws (10) to clamp the head card 
in the bracket. (Do not put any stress on the 
head card frame.) 

C. With the support bracket loose, remove the 
two screws (9A) holding the card frame to 
the skew block and store them on the vacuum 
switch support bracket. 

D. Loosen the frame clamp and move the head 
card about an eighth of an inch (3,17 mm) 
from the skew block. Tighten the clamp 
screw. 

17. Fully tighten the support bracket mounting 
screw (8). 



18. Plug in the read and write flat cables. Dress 
cable lay in cable retainers to prevent 
interference with the top of the tape controller 
gate assembly. 

CAUTION 

Make sure that the voltage connectors are plugged 
correctly before turning on power. Incorrect 
plugging will cause severe damage to the assembly. 

19. Plug in the two voltage cables. Remove the plastic 
protective cover if present on the replacement assembly. 
Install the cover on the assembly to be retumeu. 

20. Turn on subsystem power. See Figure D-2. 
“Power On/Off Procedures.” 

21. Reset the BOT/EOT assembly position. See 
Figure D-25. 

22. Check tape tracking. See Figure D-36, “Tape 
Tracking Check and Adjustment.” 

Note: On System/38, run MAP 6420. 

23. Check skew. See Figure D-57, “Mechanical and 
Electrical Skew Adjus"nents." 

Note: On System/38, run MAP 6420. 

24. Run Diagnostics 701, 702. and 70A for 
System/3, and T3410A, B, C. and P for 
System/360 and System/370. 

Note: On System/38, run Good Machine Path. 


Read/Write Head and Card Assembly Removal and Replacement 
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Figure D-40A. Read/Write Head and Card Assembly Removal and Replacement^ Eariy Model) 


Compare the head card frame supports with Carrl 
illustrations below and Carrl D-40 for correct method 
of removal and replacement. 

1. Turn subsystem power off. See Figure D-2, 
“Power On/Off Procedures.” 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front comer of side frame before lifting 
transport. 


Functional Code 009-45 


Model 1, PE 
Model 2, PE 
Model 3, PE 
Model 1, NRZI 
Model 2, NRZI 
Model 3. NRZI 
Model 1, 7-Trk 
Model 2, 7-Trk 
Model 3, 7-Trk 


Part 2517574 
Part 2517790 
Part 2517794 
Part 2517800 
Part 2517801 
Part 2517802 
Part 2517797 
Part 2517798 
Part 2517799 



This screw must be replaced when servicing is 
finished. 



Raise the transport assembly. 

Tighten the two lower flat-head holding screws 
that secure the head assembly to the skew block. 
These screws are located on the right side of the 
head assembly. 

Unplug the two voltage cables. 

Unplug the read and write flat cables. 

Loosen the four head card frame mounting 
screws. 


Loosen the support bracket mounting screw. 

Remove the three skew block mounting screws. 

Remove the head and card assembly from the 
machine. Continue with the next step for 
installation. 


In the new head and card assembly transfer the 
two upper binding head screws #12 from the 
assembly removed. Bottom these screws in the 
casting and there should be a minimum of .020" 
clearance between the card frame and the top of 



the binding head screws. 


XQ2160 

S#q 1 of 2 


1846061 

Pan Number 


734864 

1 Aufl 73 


443751 

20 S*pt 74 


846311 

1 Feb 79 




13. To avoid damage to the assembly, perform this 
step carefully. Insert the read/write head up 
through the opening in the vacuum column until 
the skew plate is located on the sub-plate dowel 
pins. At the same time, make sure that the card 
frame is inserted in the channel of the support 
bracket. 

Note: Some replacement card assemblies have a plastic 
shield covering the head and cables. Do not remove 
this cover until after the assembly has been installed in 
the machine. 

14. Thread the three skew block mounting screws 
through the skew plate and into the sub-plate. 
Tighten these screws just enough to hold the 
head and card assembly in place. Be sure the 
head seal is located correctly in the vacuum 
column opening. Be sure the BOT/EOT vacuum 
hose isn’t pinched between the head and card 
bracket and the main plate. 

15. Tighten the skew block mounting screws. 

16. Position support bracket on the head card frame. 
Mount the bracket to the main casting loosely 
with the screw and washer. Tighten the four 
screws that hold the head card frame in the 
bracket. Make sure there isn’t any stress on the 
assembly. 

17. Fully tighten the support bracket mounting 
screw. 

18. Plug in the read and write flat cables. 

CAUTION 

Make sure that the voltage connectors are plugged 
correctly before twrimg on power. Incorrect 
plugging will cause severe damage to the assembly. 

19. Plug in the two voltage cables. 

20. Loosen the two holding screws two full turns. 
These are the same screws you tightened in Step 
5. 

21. Be sure the card and frame assembly is floating, 
that is, completely separated from the skew 
block and the four frame-to-block mounting 
screws, and that no pressure is being applied to 
the skew block. If the assembly is not floating, 



loosen the four head card frame mounting 
screws, reposition card frame, and tighten 
screws. Remove the plastic protective cover if 
present on the replacement assembly. Install the 
cover on the assembly to be returned. 

22. Turn on subsystem power. See Figure D-2, 
“Power On/Off Procedures.” 

23. Reset the BOT/EOT assembly position. See 
Figure D-25. 

24. Check tape tracking. See Figure D-36, “Tape 
Tracking Check and Adjustment.” 

Note: On System 38, run MAP 6420. 

25. Check skew. See Figure D-57, “Mechanical and 
Electrical Skew Adjustments.” 

Note: On System 38, run MAP 6420. 

26. Run Diagnostics 701, 702, and 70A for 
Sysiem/3, and T3410A, B, C, and P for 
System/360 and System/370. 

Note: On System/38, run Good Machine Path. 


Read/Write Head and Card Assembly Removal and Replacement^Early Model) 
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Figure D-41. 3411 Exhaust Fan Assembly Removal and Replacement 

Functional Code 009-33 


60 Hz Part 2503537 

50 Hz/60 Hz Part 8036618 

1. Turn off subsystem power. See Figure D-2, 
‘‘Power On/Off Procedures,” for reference. 


2. Remove the rear cover. 


e 

o 


Unplug the ac power cable. 

Remove the two screws that secure the fan 
to the mounting brackets. 


5. Install the new assembly in reverse order. 


6. Turn on power and check the air flow. 
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3411 (Exhaust Fan Assembly Removal and Replacement 
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Figure D-42. Control Unit Cooling Fan Assemblies Removal and Replacement 



Control Unit Cooling Fan Assemblies Removal and Replacement 













Figure D-43. DC Power Supply Cooling Fan Assemblies Remove! snd Rsplsc^ard 

Functional Code 600-33 


Bottom Fan 

60 Hz Part 2524837 

50 Hz/60 Hz Part 4241435 


Top Fan 

60 Hz 2503537 

50 Hz/60 Hz 8036618 


Bottom Fan Assembly Removal and 
Replacement 

1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

DANGER 

The primary power cable (ac input) must be 
disconnected at its source and identified to prevent 
accidental reconnection. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

4. Raise the transport assembly. 

O Unplug the fan. 

Remove the three fan mounting screws from the 
right side. 

Note: It may be necessary to remove the C4 
and C5 capacitors to gain access to these three 
screws. See Figure D-51. “Power Supply C4 
and C5 Capacitors Removal and Replacement,” 
Step 5 for procedure. 


o Remove the fan assembly from the dc box. 

X. For 60 H/. models only, transfer the metal insert 
bracket to the new fan assembly. 

9. Position the new fan assembly in the machine, 
and replace the three mounting screws. 

10. Replace the C4 and C5 capacitors if removed. 

11. Plug in the fan. 

12. ‘Power On' and check air flow. I 
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Top Fan Assembly Removal and Replacement 

1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures." for reference. 

DANGER 

The primary power cable (ac input) must be 
disconnected at its source and labeled to prevent 
accidental reconnection. 

2. Remove the rear cover. 

3. Open the sliding door. 


CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

4. Raise the transport assembly. 


Unplug the fan. 



Remove the two mounting screws that secure 
the fan. Remove the fan assembly from the dc 
box. 


7. Transfer the fan guard from the old fan to the 
new fan. 

X. Position the new fan assembly, and replace the 
two mounting screws. 

9. Plug in the fan. 

10. “Power On' and check air flow. 


Power Supply Cooling Fan Assembly Removal and Replacement 





F'tQura D-44. CB1 Circuit Breaker Removal and Replacement 


Functional Code 600-18 


Note: See the IBM 3410/3411 Illustrated Parts 
Catalog , order number SI32-0006, for part numbers. 

I. Turn off subsystem power. See Figure D-2. 
“Power On/Off Procedures." 






DANGER 

The primary power cable (ac input) must be 
disconnected at its source and labeled to prevent 
accidental reconnection. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

4. Raise the transport assembly. 

0 Remove the two screws securing the hinged 
cover of the ac box. 

o Remove the two circuit breaker mounting 
screws. 

7. Remove the breaker. 

o Transfer the wiring, terminal for terminal, to the 
new breaker. 

9. Position the new breaker, and replace the two 
mounting screws. 

10. Secure the ac box cover. 
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C81 Circuit Breaker Removal and Replacement 
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Figure 0-46. CPI, CP2. and CP3 Circuit Protectors Removal and RepIscemsnC 


Functional Code 600-18 

Note: See the IBM 3410/341! Illustrated Parts 
Catalog , order number SI32-0006, for part numbers. 

Note: CP3 is present only if the machine is attached 
to System/360 and System/370, Attachment feature 
only. 



1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures,” for reference. 

DANGER 

The primary power cable (ac input) must be 
disconnected at its source and labeled to prevent 
accidental reconnection. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

Work? Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 


4. Raise the transport assembly. 


5. Remove the two screws securing the front 
hinged cover of the ac box. 


Disconnect the wiring to the circuit protector 
that you want to change. Transfer the wires, 
one by one, to the new circuit protector. 


O 


Remove the nut and the lock washer that secure 
the circuit protector to the front panel. 


8. Position the new circuit protector and replace 
the nut and lock washer. 


9. Secure the ac box cover. 




CPI, CP2, and CP3 Circuit Protectors Removal and Replacement 


CARRL D-45 






24-Volt AC Sequencing Assembly Removal and Replacement 


CARRL D-46 


Figure D-46. 24-Volt AC Sequencing Assembly Removal and Replacement 


Functional Code 600-00 


Note: See the IBM 3410/3411 Illustrated Parts 
Catalog , order number SI32-0006, for part numbers. 

Note: This sequencing assembly is present only it' the 
machine is attached to System/360 or System/370 
Attachment feature only. 


1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures," for reference. 



DANGER 

The primary power cable (ac input) must be 
disconnected at its source and labeled to prevent 
accidental reconnection. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 


This screw must be replaced when servicing is 
finished. 


4. Raise the transport assembly. 
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5. Remove the two screws securing the 
hinged cover of the ac box. 

Remove the TB shield. 


DANGER 

The capacitor, located on the sequencing assembly, 
can retain a charge. Discharge the capacitor before 
handling the sequencing assembly. 


Disconnect and label all the wiring to the 


The wires running to J7 must be removed at 
the plug. 


0 Remove the four assembly mounting screws and 
standoffs. 


9 Position the new assembly, then replace the four 
mounting screws and standoffs. 

10. Reconnect all wiring to the assembly and the J7 
plug. 


I I. Secure the ae box cover. 
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Figure 0-47. 4 Voh Assembly (Part 2524747) Removal and Replacement 


Functional Code 600 00 


Note: The 4-volt assembly is the shorter of 
the two boards located in the dc boa and is 
labeled A 3. 


1 Turn off subsystem power. See Figure D-2. 
"Power On/Off Procedures." for reference. 

DANGER 

The primary power cable (ac input) must be 
disconnected at its source and labeled to prevent 
accidental reconnection. 

2 Remove the front and rear covers. 


Remove the 4-volt de regulator card and its 
retaining clip. 

Remove the assembly retaining screw, which is 
located at the front of the de box, on the tcp 
right sjde. 

Disconnect and label 'the wiring from the 
18-position terminal board (T EI). 

^ Slide the 4-volt assembly out the rear of the machine 

( DANGER 

Capacitors^ on the board assembly may retain a 
charge. Discharge before handling. 

7. Note EC level of board removed- 
8. Note EC level of replacement board. 



10 Reconnect the wire* to the IK-poMtn*) 

terminal hoard To aid you in connecting 
these wires, it is helpful to base the lope 
(V(» 120) on hand 


Note: This circuit board is E( level sensitive. 
For V. S.: 

Install EC 73429411 if circuit board removed 
is at an EC level previous to 734294. 

Tor World Trade. 

If board removed is at an EC level previous to 
734294, remove one end of jumper P/\' 
5759069, installed by EC 734294C. from 
A3-TI31. position 17 and attach to A2-TBI. 
position 17 of -\~5V. 6V regulator board locat¬ 
ed on other side of pdtver supply. 

If board removed is at same EC level as 
replacement board, wire 7 Til in same positions 
as removed from in step 5. 

11. Replace the 4-volt dc regulator card and its 
retaining clip 

12. Replace the assembly retaining screw that 
you removed in Step 4 


9. Slide the new board in from the rear of the 
machine. 

Nbte: It may be necessary to remove the 
rear do power supply cooling fan. See 
Figure I)-43. “DC Power Supply Cooling 
Fan Assemblies Removal and Replacement. ’ 


IT ('heck the dc power supply voltages See 
Figure D-53 “DC Power Supply Regulator 
Cards Removal. Replacement, and 
Adjustment 
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4 Volt Assembly Removal and Replacement 
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S- arx) 6 Voll Aiwmbty Rwnov*l and R^acomeni 
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figttrm D-48. S- and 8-Volt AstomMy Removal and Waplacamant 


Functional Code 600-00 


Model I Part 2524XOX 

Model 2 Part 2524740 

Model 3 Part 2524X(X) 

Note: The 5- and 6-volt assembly is the longer of the 
two hoards located in the dc box and is labeled A2. 

I. Turn off subsystem power. See Figure D-2. 

"Power On/Off Procedures,” for reference. 

I DANCER 

The pringury power cable (ac input) mnt be 
dlftcoKS&ectcd at its source and labeled to prevent 
accidental recowtecfton. 



X Slide the new assembly in from the rear. 

*>. Replace the mounting screws. 

10. Replace the capacitors if removed in Step 6. 

11. Reconnect all wiring to the 5- and 6-volt 
assembly Because of the numerous connections, 
tt is helptui to base the logic (YCi I0| on hand to 
aid \ou in connecting these wires 

12. Transfer the two SMS dc regulator cards and 
their retaining clips from the ok! board to the 
new board 


Remove the front and rear covers. 


Remove the 4-volt assembly. See Figure D-47, 
“4-Volt Assembly Removal and Replacement.” 
for procedure. 


Disconnect and label the wiring to the 

1X-position terminal board on the 5- and 6-volt 

assembly. 


5. Remove the cables connected to J21-J26. 



Remove the two board mounting screws. These screws 
are located at the front right hand side of the dc 
distribution board. It may be necessary to remove 
the C4 and C5 capacitors to gain access to the 
screws. See Figure D-51. "Power Supply C4 and 
C5 Capacitors Removal and Replacement." Step 5 
for procedure. 


O 


Slide the 5-and 6-volt assembly out the rear of 
the machine. Be careful not to damage the two 
SMS de regulator cards. 


DANGER 

Capacitors on the board assembly may retain a 
charge. Discharge before handling. 



Replace the 4-volt assembly. See Figure D 47. 
‘4-Volt Assembly Removal and Replacement." 
for reference. 

Check the dc power supply voltages. See Figure 
D-53. “DC Power Supply Regulator Cards 
Removal. Replacement, and Adjustment." for 
reference. 
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Figure D49. Main Transformer Removal and Replacement 


Functional Code 600-00 


Models I and 2, 60 
Model 3. 60 Hz 
Models l and 2, 50 
Model 3, 50 Hz 


Hz 

Part 2524734 


Part 2524735 

Hz 

Part 4119318 


Part 4119319 


1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures.” 



8. Disconnect the following wires inside the ac 
box: 

• the transformer wires labeled 1, 2, 3, and 4 at 
A6TB1. 

• the transformer wires labeled 7 and 8 at the 
connector. 


DANGER 

The primary power cable (ac input) must be 
disconnected at its source and labeled to prevent 
accidental reconnection. 


2. Remove the front and rear covers. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 


World Trade Machines Only. 

Remove transport hold down screw located on 
the left front comer of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 


4. Raise the transport assembly. 


0 

0 

0 


Remove only the transformer wires that go to 
A3TB1 on the 4-volt assembly. 

Remove only the transformer wires that go to 
A2TBI on the 5- and 6-volt assembly. 

Remove the two screws securing the hinged 
cover of the ac box. 




Disconnect the red wires that connect the 
transformer to the ac ferro capacitors. These 
capacitors are mounted on the rear of the ac 
box. To disconnect the wires, remove the 
heat-shrink material that covers them, and then 
remove the slip-on connectors. New heat-shrink 
material must be used when reconnecting these 
wires. 


10. Remove the three screws that secure the 
transformer to the machine frame. 


Note: Some machines have four screws securing 
the transformer. 



The transformer can now be removed from the 
machine. 


CAUTION 

It takes two people to fift the transformer from the 
machine. Depending on the model, the transformer 
weighs from 60 to 120 pounds (27 to 54 kg). 

12. Install the new transformer in reverse order. 


DANGER 

Miswired capacitors, or capacitors with a long shelf 
life, can expel their contents when power is turned 
on. Stand clear of the capacitors before turning on 
subsystem power. 

13. Transfer “High Temperature” label to new 
transformer. 

14. Check the power supply voltages. See Figure 
D-53, “DC Power Supply Regulator Cards 
Removal, Replacement, and Adjustment.” 
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Main Transformer Removal and Replacement 
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Power Supply K1 and K2 Relays Removal and Replacement 


Figure D-50. Pcwsrer Supply K1 and K2 Rdsys Removal and Replacement 

Functional Code 600-06 

Models I, 2, and 3. 60 Hz, 

Model f, 50 Hz Part 2524713 

Models 2 and 3, 50 Hz Part 2588425 

I. Turn off subsystem power. See Figure B-2, 8. Transfer the wires, one by one, to the new 

“Power On/Off Procedures." relay. 

! DANGER 9. For 60 Hz models only, add heat-shrink tubing 

The primary perner cable (ac input) must be over the two center contacts of the new relay, 

disconnected at its source and labeled to prevent 

accidents! reconnection. 10. Mount new relay. 

2. Remove the front cover. I I- Replace relay cover if 50 Hz. 

3. Open the sliding door. 12. Secure the ac box cover. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manuai latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

4. Raise the transport assembly. 

5. Remove the two screws securing the hinged 
cover t»f the ac box. 

6. For 50 Hz models, remove the relay cover. 

7. Remove the relay mounting screws. 
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R » ur « *>-51. Power Supply C4 and C5 Capacitors Removal and Replacement 

Functional Code 600-09 


Mode! 1 Part 2524764 

Mode! 2 Part 2524792 

Mode! 3 Part 2524760 

1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures," for reference. 

DANGER 

The primary power cable (ac input) must be 
(fisconnected at its source and labeled to prevent 
accidental reconnection. 

2. Remove the front cover. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sure both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

4. Raise the transport assembly. 


Transfer the jumpers and resistors, one by one. 
to the new capacitor. Be sure to maintain 
correct polarity. Sec YG125 and YG135. 

7. Position the capacitor and replace the holding 
clamp mounting screw. 

DANGER 

Miswired capacitors can expel their contents when 
power is turned on. Stand clear of the capacitors 
before turning on subsystem power. 


DANGER 

The capacitors retain a hazardous charge for 
approximately 10 seconds after power is turned off. 



Remove the holding clamp mounting screw. 
Some models have wing nuts located inside 


D.C. box in the 3411. 
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Power Supply C4 and C5 Capacitors Removal and Replacement 
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Power Supply Fuses Removal and Replacement 


CARRL D-52 


Figure D-52. Power Supply Fuses Removal and Replacement 


Functional Code 600-18 


^ A2F1 and A2F2 (Part 2524719) Removal and 
Replacement 

Note: These fuses are located on the 5- and 6-volt 
(A2 hoard) assembly, and are held in place by dips. 


1. 

2 . 

3. 


O 


Remove the from cover. 

Check the indicator lamp to see which fuse is 
bad. 

Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures.” 

Install a new fuse. 


A5F1 and A5F2 (Part 2524739) Removal and 
Replacement 

Note: These fuses are located on the A5 board. This 
board is located at the bottom right front of the dc 
box. 


1. 

2 . 


Remove the front cover. 

Check the indicator lamps to see which fuse is 
bad. 

Note: The left lamp is the indicator for the top 
fuse (FI for +15 volts), and the right lamp is 
the indicator for the bottom fuse (F2 for -15 
volts). 

Turn off subsystem power. See Figure D-2. 
“Power On/Off Procedures.” 

Remove the plastic cover to gain access to the 
fuses. 

I ooscn the nuts that secure the fuse to the 
board 


o 


Install a new fuse 


WARNING 

For continued protection 
against fire hazard. Replace 
only with same type and 
rating of fuse. 
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0 A3F1 (Part 2524739) Removal and Replacement 

Note: This fuse is located on the 4-volt (A3 board) 

assembly. 

1. Remove the front cover. 

2. Check the indicator lamp to see if the fuse is 
bad. 

3. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures.” 

4. Loosen the screws that secure the fuse to the 
board. It may be necessary to remove the 
capacitors and one of the regulator cards to gain 
access to the screws. Refer CARRL D-51. 

0 Install a new fuse. 

6. Replace the capacitors and the regulator card if 
removed in Step 4. 
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Figure D-53. DC Power Supply Regulator Cards (Part 375455) Removal, Replacement, and 


Removal and Replacement 

Note: The three regulator cards are interchangable. 

1. Turn off subsystem power. See Figure D-2. 
“Power On/Off Procedures,” for reference. 

Note: Removal of the 5-volt card requires removal of 
the 6-volt card first. 

2. Remove the front cover. 

Lift up on the card retainer. 

4. Remove the cards by pulling straight out from 
the connectors. 

5. When installing a new card, make sure it is 
firmly seated. 



Voltaga Check and Adjustment 

1. Remove the front cover. 

2. Use a voltmeter with +0.25”,. accuracy to 
measure the power supply output voltages at 
DCTBI at the following test points: 

Voltage Measure At Tolerance 

+5 TBI-M + ) To TBI-4(-) +4.90 to+5.10 

+6 TBI-9( + ) To TBI-4<-> +5.99 to +6.01 

+ 15 TBI-I l( + ) To TBI-I4(-) +13.5 to+17.15 

-15 TBI-I7I-) To TBI-14C + ) -13.5 to-17.15 

Note: -4 is measured at the tape control logic gate. 

01 A-AIQ4B06(-) to 01 A-AI Q4D0X( +). The 
allowable range is -3.99 to -4.01 volts. See Figure 
D-5X. “Tape Control Board Pin Layout and Card 
Numbering,” for reference. 


For a missing dc voltage, go to the following 
MAP: 

Voltage 

MAP 

System/38 

MAP 

-4 

ac no 

6478 

+5 

AC090 

6476 

+6 

AC 100 

6477 

+ 15 

AC 130 

6479 

-15 

AC 130 

6479 


Note: For -4. +5. or +6 out of tolerance go to MAP 
ACI20. For +15 or -15 out of tolerance go to MAP 
AC 134. 

4. If the above checks and adjustments have been made 
and are okay, but a problem with the —4 V, +5 V, or 
+6 V supply is still suspected, check these voltages 
for ripple. Use an oscilloscope grounded to dc common 
and check for ripple or noise with all tape units loaded. 
It should not exceed ±2.5% or a total of 5%. If the 
ripple exceeds tolerance, replace the power supply 
(See CARRL D47 and D48). 
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DC Power Supply Regulator Cards Removal and Replacement 
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AC Box Assembly Removal and Replacement 


Figure D-54. AC Box Assembly Removal and Replacem e n t 


Functional Code 600-00 

Note: See the IBM 3410/341 1 Illustrated Parts 
Catalog . order number SI 32-0006, for part numbers. 

1. Turn off subsystem power. See Figure D-2, 

“Power On/Off Procedures.” 

DANGER 

The primary power cable (ac input) must be 
disconnected at its source and labeled to prevent 
accidental reconnection. 

2. Remove the front and rear covers. 

3. Open the sliding door. 

CAUTION 

To prevent top cover damage, always use the lifting 
bar to raise the transport assembly. Be sine both 
support brackets latch. One bracket may require 
manual latching. 

World Trade Machines Only. 

Remove transport hold down screw located on 
the left front corner of side frame before lifting 
transport. 

This screw must be replaced when servicing is 
finished. 

4. Raise the transport assembly. 

5. Outside the ae box. disconnect: 

• The dc power supply fan assemblies, at 
connectors. 

• The tape control fan assemblies, at 
connectors. 

• The cables to JI - J7 at front of ac box. 



• The cable from ae box to dc box at A3 I B I 
and/or AJIBI (see logic YCiliO. YOI20). 

Note: This cable is present when the machine 
is attached to a System 3f»0 or System 370. 

It may not be present when the machine is 
attached to System 3. 

• The meter cable at the usage meter card. Sec 
Figure I)-1 I. "Usage Meter Card Removal 
and Replacement.” 

6. Remove the two screws securing the front 
hinged cover of the ac box. 

7. Inside the ac box, disconnect and label, (where 
necessary): 

• The wires labeled I, 2. 3. and 4. which 
connect to AITBI. 

• The wires labeled 7 and X at the plug. 

8. Leaving the wires connected for installation on 
the new ac box, remove the ac ferro capacitors, 
which are mounted on the hack of the ac box. 
See Figure D-55. “AC Ferro Capacitors 
Removal and Replacement.” for procedure. 

9. Remove the three ac box mounting screws. 

10. Free those cables that will be removed with the 
ac box from cable clamps. 

11. Carefully maneuver the ac box out the front of 
the machine. 

12. Install the new ac box assembly in reverse order. 
DANGER 

Miswired capacitors, or capacitors with a lung shelf 
life, can expel their contents when power is turned 
on. Stand clear of the capacitors before turning on 
subsystem power. 
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R®uft D-56. AC Fnrro Capacitors Removal and Raplacamant 

Functional Code 600-09 

Note: See the IBM 3410/3411 Illustrated Parts 
Catalog , order number SI32-0006, for part numbers. 


1. Turn off subsystem power. See Figure D-2, 
“Power On/Off Procedures." 

DANGER 

The primary power cable (ac input) must be 
disconnected at its source and labeled to prevent 
accidental reconnection. 

2. Remove the front and rear covers. 



Disconnect the wires that connect to the 
capacitor. To disconnect, remove the heat-shrink 
materia! that cover them, and then remove the 
slip-on connectors. 



Remove the two capacitor supporting braces. 


5. Transfer the wires, one by one, to the new 
capacitor. Install new heat-shrink material on 
the connectors. 


Position the new capacitor, then replace the 
supporting braces. 


DANGER 

Miswired capacitors, or capacitors with a long shelf 
life, can expel their contents when power is turned 
on. Stand dear of the capacitors before turning on 
subsystem power. 
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Figure D-57. Mechanical and Electrical Skew Adjustments 

ftige 1 of 1 2 


Note: If a hardware error intermittently occurs during the running 
of any adjustment test, ignore it and rerun the program. 

Note: On System/38, run MAP 6420 to make and 
test adjustments. No graphs will be printed. The 
MAP uses the console display to indicate the 
adjustments. 

Functional Codes: 

Mechanical Skew Adjustment - xxx-01 
Electrical Skew Adjustment - xxx-02 

System/3 Mechanical Skew Adjustment 

1. Manually bypass the sliding door interlock 
switch. See Figure D-6, “Sliding Door Interlock 
Switch Assembly Removal, Replacement, and 
Adjustment.” 

2. If your entry to this figure was from MAP 
AD047, go 1 0 --Step 10. 

3. Clean the tape path and vacuum columns. 

4. Make sure tape tracking is correct before 
adjusting mechanical skew. See CARRL D-36, 

“Tape Tracking Check and Adjustment.’’ Read 
Note 2. 

5. Load the master skew tape on the tape unit to 
be checked. Make the tape unit ready. 

Note: Do not use the half column cover while 
running Skew Diagnostics. 

6. Load the Diagnostic Control Program (DCP) and 
diagnostic 70A. 

7. When an HA Halt occurs on diagnostic 70A, set 
the following sense switches ON: 

A. 10, 11, 12, or 13 (selects the tape unit to be 
checked). 

B. 16 

C. 19 for 7 track. 


8. If this is a dual density tape unit, remove the 
dual density jumper from the logic board. See 
CARRL D-16, “Logic Board Removal and 
Replacement.” 

CAUTION 

Faulty skew adjustment can cause a dead track 
indication and runaway symptoms or a true dead 
track situation exists. 

Note: If 7-track Tape Unit, turn all deskew pots 
full CW (minimum). See CARRL D-18. 
Proceed to Step 9. 

9. Reset the Halt. The tape moves forward and a 
message is printed 

10. Compare the printout with Parts 1, 2. and 3 on 
CARRL D-57, page 5 If 7 track, refer to 
CARRL D-57 A, Part 3 

A. If the printout is similar to Part 1 (ail tracks 
are within limits), go to Step 19. 

B. If the printout is similar to Parts 2 or 3 
(tracks are Scattered, and on or beyond the 
limits), draw a line on the printout starting at 
the track 4 position and going through the 
track 6 position to the base line. See Parts 2 
and 3 for an illustration of how to draw the 
line. The side of the base line that the line 
intersects determines the direction you turn 
the mechanical skew adjusting screw Save 
the printout and go to Step 1 1 

C. If tracks 4 and 6 are vertically aligned as 
shown in Part 4 of this figure, draw a line 
from track 4 through track 0, to the base line. 
The side of the base line the line intersects 
determines the direction you turn the 
mechanical skew adjusting screw. Save the 
printout and go to Step 1 1. 

11. SYSTEM RESET. 



12. Set sense switch 14 ON and sense switch 16 
OFF. If 7 track set sense switch 19 OFF, also. 

13. Reset the Halt. 

14. Observe the tape movement. The tape will be 
moving in either a start and stop motion (go to 
Step I4A), or a continuous motion (go to Step 
14B). 

A. If the tape starts and stops at approximately 
one second intervals, slowly turn the 
mechanical skew adjusting screw (through the 
hole on top of the vacuum column cover) in 
the direction indicated on the base line in the 
printout saved from Step 10. Turn in this 
direction until the tape moves continuously 
(with no start and stop motion). When this 
point is reached, continue turning the 
adjusting skew in the same direction until the 
tape again starts and stops at approximately 
one second intervals. At this point go to Step 

15. 

B. If the tape moves continuously (with no start 
and stop motion), slowly turn the mechanical 
skew adjusting screw (through the hole on 
top of the vacuum column cover) in the 
direction indicated on the base line in the 
printout saved from Step 10. Continue 
turning in this direction until the tape starts 
and stops at approximately one second 
intervals. When this is accomplished go to 
Step 15. 

15. Press the STOP key and then SYSTEM RESET. 

16. Set sense switch 14 OFF and sense switch 16 
ON. If 7 track set sense switch 19 ON, also. 


17. Reset the Halt and a message is printed. 

18. Compare the printout to the originate printed in 
Step 10: 

A. If the printout shows mechanical skew to be 
within limits, as shown in Part 1 of this 
figure, continue to Step 19. 

B. If the printout shows that mechanical skew is 
still out of adjustment, return to Step 10A or 
10B and repeat the mechanical skew 
adjustment. 

19. Go to MAP AD049 to recheck tape tracking. 

This is ^he checkpoint for bidirectional tracking 
deviations. See CARRL D-57, Page 7. If 
7-track, go to MAP AD049, Entry 2. 

Note: No further mechanical skew adjustment is 
needed. 

20. If this is a dual density tape unit, replace the 
dual density jumper that you removed in Step 8. 

21. If you got to this procedure from MAP 
AD047H3, return to that page, otherwise go to 
CARRL D-57, page 2 and make electrical skew 
adjustments. See Note 1. 

Note 1: If the tape unit you have just adjust ’ is not 
a dual density unit, skew adjustments for the tape unit 
are completed. 

Note 2: If tape unit is 7-track, set all read forward, 
read backward and write deskew pots fully CW 
(minimum) before making tracking adjustments. 
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System/3 Electrical Skew Adjustments 

Note: If a hardware error intermittently occurs during the running 

of any adjustment test, ignore it and rerun the program. 

Electrical skew must be adjusted in the following sequence: 

Read forward 
Read backward 
Write 

1. If entry to this adjustment procedure was from 
MAP AJD047E1, go to Step 7. If entry was from 
MAP AD048, go to step 13. 

2. If mechanical skew adjustments have been done, 
press system reset and go to Step 8. 

3. Clean the tape path and vacuum columns. 

4. Check mechanical skew. See System/3 
Mechanical Skew Adjustment for procedure. 

5. Load the master skew tape on the tape unit to 
be checked. Make the tape unit ready. 

Note: Do not use the half column cover while 

running the Skew Diagnostics. 

6. If you are doing this adjustment procedure 
because the deskew board or the read/write 
head assembly has been replaced, set all the 
skew pots to midrange for 9-track NRZl or full 
CW (minimum) for 7-track NRZl 

7. Load the Diagnostic Control Program (DCP) and 
diagnostic 70A. 

8. When an HA Halt occurs on diagnostic 70A, set 
the following sense switches ON: 

A 10, 11, 12, or 13 (selects the tape unit to be 
checked). 


CAUTION 

Faulty skew adjustment can cause a dead track 
indication and runaway symptoms, or a true dead 
track situation exists. 

9. If this is a dual density tape unit, make sure the 
dual density jumper is installed on the logic 
board. See CARRL D-!6. "Logic Board 
Removal and Replacement.” 

Note: If 7-track, proceed to Step 10. 

10. Reset the Halt. 

The tape moves forward and a message is 
printed. 

11. Compare the read forward skew printout to 
Parts 1 and 5 of CARRL D-57. Page 5. If 7 
track, refer to CARRL D-57A. Page 2. 

A. If the printout is similar to Part 1 (all tracks 
are within limits), go to Step 12 See 
CARRL D-57, Page 5 

B. If only one or two tracks are outside the skew 
limits, adjust the corresponding skew pots as 
indicated by the examples and text on Part 5 
of this figure. If 7-track and a mechanical 
replacement has taken place, in the tape path 
or deskew, go to Step 1 ID See CARRL 
D-1K. 
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C. If more than two tracks are outside the skew 
limits, follow this procedure: 

1. Check to see i? the skew pots are set at 
midrange for 9-track NRZi or full CW 
(minimum) for 7-track NRZl. If they 
aren’t, set them at this time. 

2. Do a System Reset and Reset the Halt. 

This will caus° a new skew printout. 

3. Compare the new printout to Parts 1 and 5 
of this ligure. If all tracks are within 
limits, go to Step 12. !f some tracks 
require adjustment, go to Step 11D. 

D The pots are to be adjusted in the direction 
indicated in the text on Part 5 for 9-track 
NRZl. For 7-track NRZl, select the extreme 
leftmost track on the printout as the reference 
track Adjust all other track pots CW, until 
alignment agrees with Part 1. Do not adjust 
the pot corresponding to the selected 
reference track. Continue the adjustments 
until all the tracks are within limits. 

Check read backward skew by doing the 

following: 

A. System Reset and set sense switch 17 ON. 

B. Repeat Steps 10 and 11 until all tracks are 
within limits, then go to Step 13. 


13. Check write skew by doing the following: 

A. System Reset and set sense switch 15 ON and 
sense switch 17 OFF. 

B. Remove the master skew tape and replace it 
with a good scratch tape with the write 
enable ring inserted. 

C. Make the tape unit READY. 

D. Repeat Steps 10 and 11 until all tracks are 
within limits, then go to Step 14. See 
Systern/3 User’s Guide for “01 ” Halt. 

14. This completes all electrical skew adjustments. 

If entry to this procedure was from MAP 

AD 048 , return to MAP AD048D1. 
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System/360 and System/370 Mechanical Skew Adjustment 


Note: If a hardware error intermittently occurs during the running 

of any adjustment test, ignore it and rerun the program. 

1. Manually bypass the sliding door interlock 
switch. See CARRL D-6, “Sliding Door 
Interlock Switch Assembly Removal, 

Replacement, and Adjustment.” 

2. If your entry to this procedure was from map 
AA070, go to Step 10. 

3. Clean the tape path and vacuum columns. 

4. Don’t adjust mechanical skew unless tape 
tracking is correct. See CARRL D-36, “Tape 
Tracking Check and Adjustment.” 

5. Load the master skew tape on the tape unit to 
be checked. Make the tape unit ready. 

6. If this *s a dual density tape unit, remove the 
dual density jumper from the logic board. See 
CARRL D-16, “Logic Board Removal and 
Replacement.” 

7. Load OLTEP/OLTSEP and diagnostic T34IOP. 

Select the external option desired by entering 
FXT-M. 

The external options are: 

M = Forward Mechanical Skew, 

All Tracks 

F = Forward Electrical Skew 
B = Backward Electrical Skew 
W = Write Skew 
A = Automatic Mode 
T = Mechanical Tracking 

CAUTION 

Faulty skew adjustment can cause a dead track 
indication and runaway symptoms or a true dead 
track situation exists 


Note: If a printer isn't available on the system to use as an 
output device, you must also specify the option "PP" to get 
the output DPRINTS from the console typewriter. 

X. When the message “UNREADABLE TAPE LABEL 
ON oxxx” or “INT r.:q oxxx” is printed on 
the console typewriter, reply “P” and then make 
the tape unit ready. The tape moves forward 
and a message is printed. 

9. Compare the printout to Parts 6, 7, and X of 

this figure. If 7 track, refer to CARRL D-57A. 


A. If the printout is similar to Part 6 (all tracks 
are within limits), go to Step 14. 

B. If the printout is similar to Parts 7 or X 
(tracks are scattered on or beyond the limits), 
draw a line on the printout starting at the 
track 4 position and going through the track 6 
position to the base line. See Parts 7 and 8 
for an illustration of how to draw the line. 

The side of the base line that the line 
intersects determines the direction you turn 
the mechanical skew adjusting screw. Save 
the printout and go to Step 10. 

C. If tracks 4 and 6 are vertically aligned as in 
Part 9 of this figure, draw a line from track 4 
through track 0 to the base line. The side of 
the base line the line intersects determines the 
direction you turn the mechanical skew 
adjusting screw. Save the printout and go to 
Step 10. 

10. Press REQUEST on the console typewriter. This 
allows you to restart T34iOP. Use the external 
option “A.” 
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11. Observe the tape movement. When the tape 
moves for approximately 10 seconds and then 
stops, the null or correct starting point has been 
reached. 

If tape is moving with a start and stop motion, 
with vibration after the stop, go to Step 11 A. 

If tape is moving forward continuously go to 
Step 11B. 

A. If the tape starts and stops, then vibrates 
backward and forward, at approximately one 
second intervals, slowly turn the mechanical 
skew adjusting screw (through the hole on 
top of the vacuum column cover) in the 
direction indicated on the base line in the 
printout saved from Step 9. Turn in this 
direction until the tape moves continuously 
(with no start and stop motion). When this 
point is reached, continue turning the 
adjusting screw in the same direction until the 
tape again starts and stops, then vibrates 
backward and forward, in one second 
intervals. When this is accomplished, go to 
Step 12. 

B. If the tape moves with a continuous forward 
motion, slowly turn the mechanical skew 
adjusting screw (through the hole on top of 
the vacuum column cover) in the direction 
indicated on the base line in the printout 
saved from Step 9. Continue turning in this 
direction until the tape starts and stops, then 
vibrates backward and forward, at 
approximately one second intervals. When 
this is accomplished, go to Step 12. 


Note: To terminate T34I0P with the EXT*A option on 
a DOS system, a ‘Cancel BG’ command must be issued 
and OLT job reinitiated. 

12. Restart T3410P with the external option “M” 

This will cause a new printout to be printed. 

13. Compare this printout to the originals saved 
from Step 9: 

A. If the printout shows mechanical skew within 
limits, as shown in Part 6 of this figure, 
continue to Step 14. 

B. If the printout shows that mechanical skew is 
still out of adjustment return to Step 9 and 
repeat the mechanical skew adjustment. 

14. Go to MAP AA072 to recheck tape tracking. 

This is the checkpoint for bidirectional tracking 
deviations See CARRL D-57, Page 7. If 7 
track, refer to CARRL D-57A, Page 1. 

Note: No further mechanical skew adjustment is 
needed. 

15. If this is a dual density tape unit, replace the 
dual density jumper that you removed in Step 6. 

16. If you got here from map aa() 70, return to that 
page, otherwise continue with electrical skew 
adjustments. 
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Figure D-57. Mechanical and Electrical Skew Adjustments 
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System/360 and System/370 Electrical Skew Adjustments 

Note: If a hardware error intermittently occurs during the running 
of any adjustment test, ignore it and rerun the program. 

Electrical skew must be adjusted in the following sequence: 

1. Read forward 

2. Read backward 

3. Write * 

1. If entry to this adjustment procedure was from 
MAP AA070 or AA07I to to Step 7. 

2. If mechanical skew adjustment has been made, 
go to Step 7. 

3. Clean the tape path and vacuum columns. 

4. Check mechanical skew. See System/360 and 
System/370 Mechanical Skew Adjustment. 

5. Load the master skew tape on the tape unit to 
be checked. Make the tape unit ready. 

6. If you are doing this adjustment procedure 
because the deskew board or the read/write 
head assembly has been replaced, set all skew 
pots to midrange. 

7. Load OLTEP/OLTSEP and diagnostic T34I0P. 

Select the external option desired by entering 
EXT-F. 

The external options are: 

M m Forward Mechanical Skew, All Tracks 
F m Forward Electrical Skew 
B » Backward Electrical Skew 
W - Write Skew 
A « Automatic Mode 
T m Mechanical Tracking 

CAUTION 

Faulty skew adjustment can cause a dead track 
indication and runaway symptoms, or a true dead 
track situation exists. 

Note: If a printer isn ‘t available on the system to use 
as an output device, you must specify the option “PP” 
to get the output (DPR I NTS) from the console typewriter. 


8. If the message “unreadable tape label on 
OXXX” or “int REQ oxxx“ appears on the 
console typewriter, reply “P” and then ready 
the tape unit. The tape moves forward and a 
message is printed. 

9. If this is a dual density tape unit, check to make 
sure the dual density jumper is installed on the 
logic board. See CARRL D-16, “Logic Board 
Removal and Replacement.” 

10. Compare the printout to Parts 6 and 10 of this 
figure. 

A. If the printout is similar to Part 6 (all tracks 
are within limits), go to Step 11. 

B. If only one or two tracks are outside the skew 
limits, adjust the corresponding skew pots as 
indicated by the text on Part 10. See Figure 
D-18. 

C. If more than two tracks are outside the skew 
limits, check to see that the skew pots are set 
at midrange. If the skew pots aren’t at 
midrange, set them there now. R^run 
selected external option and compare the new 
printout to Parts 6 and 9. If all tracks are 
within limits, go to Step 11. If some tracks 
require adjustment, go to Step 10D. 

D. Adjust the skew pots for those tracks still on 
or outside the limits. The pots are to be 
adjusted in the direction indicated by the text 
in Part 10. When all tracks are within limits, 
go to Step 11. 


11. Check read backward skew by doing the 
following: 

A. Press REQUEST on the console typewriter and 
restart T34IOP, with external option *EXT=B' if 
not previously selected. 

B. Repeat Step 10 until all tracks arc within 
limits. 

12. Check write skew by doing the following: 

A. Remove the master skew tape and replace it 
with a good scratch tape with the write 
enable ring inserted. 

B. Press REQUEST on the console typewriter and 
restart T34I0P with external option EXT*w', 
if not previously selected. 

C. READY the tape unit and repeat Step 10 until 
all tracks are within limits. 

13. This completes all electrical skew adjustments. 

If entry to this procedure was from map 

AA07I, return to that page. 
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*ID 7000. PROG 70A0-02. SSWS 11 16 
UNIT 68 MODE P.E. 

FWD SKEW MECH 


FRONT 

TRK 

a 


Turn the mechanical skew 
adjustment screw CW to 
correct the skew represented 
by this graph. 


Hand Drawn Line 


Track 4 Position 


. Track 6 Position 


Base Une 


CCW TURN ADJUSTMENT SCREW 

*ID 7000. PROG 70A0-02. SSWS 11,16 
UNIT 68 MODE P.E. 

FWD SKEW MECH 


TURN ADJUSTMENT SCREW 


FRONT 


Tracks 4 and 6 are vertically 
aligned. Draw the line between 
tracks 4 and 0, and continue 
to the base line. 


Note: To plot 7-track skew, 
draw the tine through tracks 
C and B. 


Hand Drawn Line 


CCW TURN ADJUSTMENT SCREW 

♦ID 7000. PROG 70AO-02. SSWS 11,16 
UNIT 68 NRZI 

Skew is out of limits. 


CW TURN ADJUSTMENT SCREW 


FRONT 

TRK 

4 

6 . 

0 . 

1 

2 . 

P . 

3 . 

7 . 

5 . 

REAR...+. 


Turn Skew Pots 6. 0, 

1, and 2 counterclockwise. 


Turn Skew Pots 
7 and 3 clockwise. 


This is a typical printout 
showing the need for electrical 
skew adjustment. It is 
applicable to Read Forward, 
Read Backward, or Write Skew. 


TURN ADUSTMENT SCREW 


TURN ADUSTMENT SCREW 
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System/360 and System/370 Skew Printouts 


Part 6 

7 TRK 
C 


FRONT 

а. 

б . 

0 . 

1 . 

2 . 

P. 

3. 

7. 

5. 

. +. 
REAR 
CCW 


TRK 



. . + . , 

TRK 

TURN 


! Skew limits. Limits vary with 
tape unit model checked. 


This is a typical printout 
showing good skew adjustments. 

It is applicable to Mechanical 
Skew, Read Forward, Read Backward, 
and Write Skew. 


0 

ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 


Part 7 FWD SKEW 


TRK 

C 


MECH 


Turn the mechanical skew 
adjustment screw CCW to 
correct the skew represented 
by this graph. 



Base Line 


Note: To plot 7-track skew, 
draw the line through tracks 
C and B. 


REAR 

CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 


Part 8 

7 TRK 
C 


B 

A 

8 

4 

2 

1 



Part 9 

7 TRK 
C 


B 

A 

8 

a 

2 

1 



CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 



Part 10 

7 TRK 
C 


B 

A 

8 

a 

2 

1 


FRONT TRK 
4. 

6 . . 1 

0. 

0 " Skew is out of limits. 


P. 

3. 

7. 

5. 


Tu"' Skew Pots P, 3, 7, 
and 5 counterclockwise. 



. + ...+ 


+ 


+ 


+ 


+ 


This is a typical printout 
showing the need for electrical 
skew adjustments. Ii is 
applicable to Read Forward, 
Read Backward, or Write Skew. 


+ 


+ 


+ 




REAR TRK 0 

CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 


Note: To plot 7-track skew, 
draw the line through tracks 
C and B. 
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Mechanical Tape Tracking 

The printouts (Parts 11, 12, and 13 of this Figure) 
represent the tracking situation by showing the 
relationship between track 4 and track 5. Track 4 is 
always shown centered, and is used as a reference 
point. Track 5 can be shown centered, to the left of 
center, or to the right of center. 

Good tracking is interpreted in two ways, using the 
graphs. If track 5 is within the vertical dotted lines 
on both the forward and backward graphs, tracking is 
good (Part 11). Tracking is also good if track 5 is 
shown off center an equal amount in opposite 
directions on the two graphs. That is, if track 5 is off 
center to the left x number of divisions on the 
forward graph, it should be off center to the right 
approximately an equal amount on the backward 
graph. In essence, if the algebraic sum of the 
deviation left and right is within the vertical dotted 
lines, as measured along the horizontal axis from the 
“0” reference, tracking is acceptable. 

Bad tracking is interpreted from the printouts when 
track 5 is not off center an equal and opposite 
amount on the two graphs and the difference is 
greater than half the distance between the two 
vertical dotted lines. 

If bad tracking is indicated, see Figure D-36, 

“Capstan Alignment and Tape Tracking Adjustment.” 

If the tracking boundaries meet the above 
requirements, it is acceptable. Do not attempt to 
correct excursions beyond the vertical dotted lines by 
adjusting tracking. Return to Figure D-57 Mechanical 
and Electrical Skew Adjustments (Page 1 for 
System/3, and Page 3 for System/360 and 
System/370) for recheck. 

Note: The tracking check printouts shown here and 
on Figure D-57, Page 8 are applicable to System/3 
Diagnostic 70A and to System/360 and System/370 
Diagnostic T3410P. 


Tracking Check Printouts 

Part 11 ID 7000. PROG 70A0-02. • ' \S 10 

UNIT 60 MODE P.E. 


FWD TRACKING CHECK 


7 TRK 
C 


FRONT 
TRK 
a 
6 
0 
1 
2 
P 


5 

REAR 

TRK 


ID 7000. PROG 70A0-Q2. SSWS 10,17 
UNIT 60 MODE P.E- 


5KD IF CKING CHECK 


FRONT 

7 TRK TRK 

C 4 . 

6 . 

0 . 

E 1 

A 2 . 

8 P . 

4 3 . 

2 

1 5 

REAR...f 
TRK 



734556 

734556B 

734842 

734852 


1 Sopt 72 

20 Nov 72 

8 Doc 72 

26 Fab 73 



XQ3300 

1846036 

Saq. 1 o) 2 

Part Number 


'•'bcharica aid Fie. trie?! 
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Tracking Check Printouts 


Part 12 ID 7000. PROG 70AO-02. SSWS 10 
UNIT 60 MODE P.E. 


Part 13 ID 7000. PROG 70A0-02. SSWS 10 
UNIT 60 MODE P.E. 


FWD TRACKING CHECK 


FWD TRACKING CHECK 


FRONT 
TRK VTRK 
C 4 . 

6 . 
0 . 
B 1 . 

A 2 . 

8 P . 

4 3 . 

2 7 . 

1 5 . 

REAR 
TRK 


1 


1 





+ 


+...+...+ 


+ 


+ 


+ 


7 

TRK 

C 


B 

A 

8 

4 

2 

1 


FRONT 

TRK 

4 . 1 

6 
0 

1 

2 
P 
3 
7 

5 

REAR 
TRK 







ID 7000. PROG 70A0-02. SSWS 10,17 
UNIT 60 MODE P.E. 


ID 7000. PROG 70A0-02. SSWS 10,17 
UNIT 60 MODE P.E. 


BKD TRACKING CHECK 

7- FRONT 
TRK TRK 

C 4 . 

6 . 

0 . 

B 1 . 

A 2 . 

8 P . 

4 3 . 

2 7 . 

1 5 . 

REAR 

TRK 


BKD TRACKING CHECK 


1 



7 FRONT 

TRK TRK 

C 4 . 

6 . 
0 . 

B 1 - 

A 2 . 

8 P . 

4 3 . 

2 7 . 

1 5 . 

REAR. 

TRK 



1 



X Q3300 

1840036 


734566 

734556B 

734842 

734852 


S«q. 2 o* 2 

Pan Number 


1 Sept 72 

20 Nov 72 

8 Dec 72 

2^ F eb 73 
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Manual Mechanical Skew Adjustment 

This procedure assumes that tracking meets 
specifications. 

The microprocessor tester kit, part 2518291. is used 
in the following adjustment. The kit consists of an 
indicator card, a tester panel, and a ROS Test card. 

To set up the tester, plug the indicator card in socket 
A-A1R2, plug the tester panel cables in sockets AIZ4 
and A1Z5. and plug the ROS test card in socket 
A-A1S2. 

This test is made in PE Mode. 

For Dual Density machines, remove the Dual Density 
jumper on iogic board to force PE mode. 

1. Mount a master skew tape, part 432641 or 
432640, on the tape unit and make the unit 
READY. 

2. Set control word '096X' (X*tape unit address) 
in the microinstruction (B address) switches. 

3. Set control switch A to 1 and control switch B 
to 1. 

4. Set the sngcyc/normal switch to sngcyc. 

5. Press RESET. 

6. Press start. 

If this is a seven-track tape unit, you must make 
the necessary track conversions. Use the same 
control words as specified for dual density. 

Note: The seven-track physical reference is as 
follows: 


7. To read the tape forward, set *7802' in the 
microinstruction (B address) switches. 

8. Press the reset button. 

9 Press START. 

10. Turn switch B to 0. 

11. Set SNGCYC/NORMAL switch to NORMAL. 

12. Set 1805 in STOP ADDRESS switches. 

13. Press START (tape moves forward). 

Note: Each depression of the START key will reverse 
tape direction. 

The read data can be observed by scoping the 
following points on the tape control logic gate 
(observe negative transitions). 

Tie Data Physical Tape Control 

Byte Trk Trk 7-Trk Gate Pin 

04 5 1 4 K2U10 

01 7 2 1 J2U10 

10 3 3 A H2U06 

00 P 4 C K2U02 

20 2 5 B J2U02 

40 1 6 NU* H2U02 

80 0 7 NU* K2U06 

02 6 8 2 J2U06 

08 4 9 8 H2U10 

*Not Used-Before setting or measuring skew on 7 
track, set track 0 A 1 deskew pots to mid-range or 
minimum delay (clockwise). See Carrl D-18. 



XQ3400 

1 4 


1846037 

'.irt Number 


Sm EC 

736672 

443751 

History 

26 Oct 73 

20 Sept 74 


NRZI electrical skew is adjusted in this order: 



To adjust mechanical skew, sync the scope on data 
track X or 5 (most lagging) and observe the opposite 
outside track. Adjust the head to zero mechanical 
skew. On 7 track, sync on track C or 1 (most 
lagging) and observe the opposite outside track. 

Note: Ensure that the data bits aligned by this 
procedure are part of the same data byte. If they are 
not, scoping the other data tracks should reveal the 
error. Sync the scope on data track 2. 

Maximum Allowable Skew 

Model 1 Model 2 Model 3 

Fwd 0.00 usee 0.00 usee 0.00 usee 
Bkwd 6.00 usee 3.00 usee 1.50 usee 

Allowable jitter is 10.00 usee for Model 1, 5.00 usee 
for Model 2, and 3.50 usee for Model 3. 

To read tape backward, press S^ART to reverse 
direction. 

If forward skew meets specifications and backward 
skew does not, recheck the tracking adjustments. Do 
not compensate for tracking problems with the skew 
adjustments. 

Manual Electrical Read Forward Skew Setup 

The microprocessor tester kit, part 2518291, is used 
in the following adjustment. The kit consists of an 
indicator card, a tester panel, and a ROS test card. 

To set up the tester, plug the indicator card in socket 
A-A i R2, plug the tester panel cables in sockets A1Z4 
and A1Z5, and plug the ROS test card in socket 

A-A1S2. 


1 Read forward. 

7 Read backward 

3 Write. 

The, test is made in NR/l mode. For Dual Density 

machines, install the Dual Density jumper on the logic 

N>ard 

! Mount a master skew taps', part 432641 or 
4)2640. on the tape unit and make it Ri adv 

2. St. control word 092X' (X = tape unit address) 
in the microinstruction (B address) switches. 

3 Set control switch A to I and control switch B 
to I. 

4. Set the ' N(it /NORM \L switch to SNGlAt. 

5. Press K t ET 

6. Press Si KT. 

7. To reed the tape forward, s t “7802" in the 
microinstruction (B address) switches. 

8. Press k st ! 

9 Press Si 

1C Set the • \ot * a norm \l switch to normal. 

I 1. Set 1805 in the s top ADDRESS switches. Turn 
control switch B to 0. 

12. Press s i art. 

13. Tape will move until start is pressed again. 

Press STAR l again to move tape in the opposite 
direction. 

14. Follow adjustment procedure. 


Mechanical and Eiecf 


<cal See j Adjustments 
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Figure D-57. Mechanical and Electrical Skew Adjustments 
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Manual Electrical Read Backward Skew Setup 

!. Mount a master skew tape, part 432641 or 
432640, on the tape unit and make it READY. 

2. Set eontrol word ‘092X’ (X=tape unit address) 
in the microinstruction (B address) switches. 

3. Set control switch A to I and control switch B 
to I. 

4. Set the snc.cyc/norm \l switch to sngcyc. 

5. Press ri skt. 

6. Press START. 

7. Jo read the tape backward, set “7X02" in the 
microinstruction (B address) switches. 

8. Press reset. 

9. Press START. 

10. Turn control switch B to 0. 

I I. Set the SNGCYC/NORMAL switch to NORMAL. 

12. Set 1X05 in STOP ADDRESS switches. 

13. Press START twice (sec note). 

14. Follow adjustment procedure. 

Note: This procedure is the same as “Manual 
Electrical Read Forward Skew Setup," except start 
must be depressed twice to execute backward. 


Adjustment Procedure 

The read data can be observed by scoping the 
following points on the tape control logic gate. 


Tie 

Byte 

Data 

Trk 

Physical 

Trk 

7-Trk 

Tape Control 
Gate Pin 

04 

5 

1 

4 

K2U10 

01 

7 

2 

1 

J2U10 

10 

3 

3 

A 

H2U06 

00 

P 

4 

C 

K2U02 

20 

2 

5 

B 

J2U02 

40 

1 

6 

NU* 

H2U02 

80 

0 

7 

NU* 

K2U06 

02 

6 

8 

2 

J2U06 

08 

4 

9 

8 

H2U10 


*Not Used-Before setting or measuring skew on 7 

track, set track 0 A 1 deskew pots to mid-range or 

minimum delay (clockwise). See Card D-18. 

Note: Ensure that the data bits aligned by this 
procedure are all part of the same data byte. 
Comparing the relative positions of the data tracks 
should reveal if they are not. 

1. Set scope to sync on negative internal. 

2. Use data track 2 as a scope sync and adjust scope 
to display only one bit of track 2 read data. 

3. If reading forward, adjust the track 2 forward read 
deskew pot to midrange. The pulse width is 18.00 
usee for Model 1, 14.00 usee for Model 2, and 
7.00 usee for Model 3. 

4. If reading backward, adjust the track 2 backward 
read deskew pot to midrange.- The pulse width is 
identical to read forward pulse width (Step 3). 

5. Scope and adjust the remaining tracks, aligning the 
positive transition of each one with the positive 
transition of track 2. 


Allowable jitter is 10.00 usee for Model 1. 5.00 usee 
for Model 2, and 3.50 usee for Model 3. Measure 
jitter between data tracks 4 and 5 (outside tracks). 

Manual Electrical Write Skew Adjustment 

Ensure that read skew adjustments are correct before 
proceeding with write skew adjustments. 

This adjustment is done while continuously writing all 
ones in all tracks, NRZI mode (800 bpi). Use a work 
tape that is known to be good. 

1. Set control word ‘09AX’ (X=tape unit address) 
in the microinstruction (B address) switches. 

2. Set switch A to zero and switch B to one. 

3. Set the sngcyc/NORMAL switch to SNGCYC. 

4. Press RESET. 

5. Press start. 

6. Set ‘7800’ in the microinstruction (B address) 
switches. 

7. Press RESET. 

8. Press START. 

9. Set the sngcyc/normal switch to normal. 

10. Press start. 


The read data can be observed by scoping the 
following points on the tape control logic gate. 


Tie 

Byte 

Data 

Trk 

Physical 

Trk 

7-Trk 

Tape Control 
Gate Pin 

04 

5 

1 

4 

K2UI0 

01 

7 

2 

1 

J2U10 

10 

3 

3 

A 

H2U06 

00 

P 

4 

C 

K2U02 

20 

2 

5 

B 

J2U02 

40 

1 

6 

NU* 

H2U02 

80 

0 

7 

NU* 

K2U06 

02 

6 

8 

2 

J2U06 

08 

4 

9 

8 

H2UI0 


♦Not Used-Before setting or measuring skew on 7 
track, set track 0 A I deskew pots to mid-range or 
mi ni mum delay (clockwise). See Carrl D-18. 

1. Turn all the write deskew pots clockwise all the 
way (minimum setting). 

2. Determine the most lagging track and sync the 
scope on it. 

3. Scope and adjust the remaining tracks, aligning the 
positive transition of each one to the positive 
transition of the most lagging track. 

Typical VTL Characteristics: 

Supply Voltages = + 5.0 volt and ground 
Logical “0" output volt = 4- 0.2 volt to ground 
Logical “1" output volt = + 3.0 volt to 4* 5.0 volt 


See EC 

History 
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Figure D-57A. Mechanical and Electrical Skew Adjustments—7 Track 

Page 11 of 12 


PART 1 

ID 7000. PROG 70A0-Q2. SSWS 10,19 
UNIT 60 MODE NRZI MODEL 2 ~TK 


FWD TRACKING CHECK 


REAR 



PART 2 

ID 7001. PROG 70A0-02. SSWS 10,17,19 
UNIT 60 MODE NRZI MODEL 2 71K 


BKD TRACKING CHECK 
REAR 



XQ3450 

1846045 

Seq. 1 Of 2 

Part Number 


734852 

26 Feb 73 
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PART 3 

ID 7001. PROG 70A0-02. SSWS "10,16,19 
UNIT 60 MODE NRZI MODEL 2 7TK 


FWD SKEW MECH 

REAR 



CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 


PART a 

ID 7001. PROG 70A0-02. SSWS 10,16 

UNIT 60 MODE NRZI MODEL 2 7TK 


FWD SKEW 



CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW 
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PART 5 

ID 7001. PROG 70A0-02. SSWS 10,16,17 
UNIT 60 MODE NRZI MODEL 2 7TK 


BKD SKEW 



CCW TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 


PART 6 

ID 7001. PROG 70A0-C2. SSWS 10,15,16 
UNIT 60 MODE NRZI MODEL 2 7TK 


WRT SKEW 
FRONT 



TURN ADJUSTMENT SCREW CCW CW TURN ADJUSTMENT SCREW CW 
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Sense Procedures - System/3 


Sense Bytes 


When an error occurs, obtain and analyze attachment sense bytes 0 and 1 before analyzing sense bytes. 

When the ‘sense valid’ bit is active, request sense bytes 2-3, 4-5, and 6-7, in that order. When sense is, or has 
become valid, successive sense instructions must be executed within 30ms of each other or the sense information 
in bytes 2-7 may be invalid due to normal subsystem activity. 


Hardware Detected Errors (Bit 7 OFF) 


■ 

Spare 

Instruction 
Counter Error 

XFR Error 

ALU Error 

Spare 

ROS Parity 
Error 

Spare 

_ 

Microprogram 
Detected Error 

Microprogram Detected Errors (Bit 7 ON) 

■ 

ALU FRU 
Error 

Instruction 
Counter Error 

ABO Parity 
Error 

Attachment 
Control Tag 
Error 

Instruction 

Tag Error 

Spare 

Spare 

Microprogram 
Detected Error 

Attachment Sense Byte "0" | 

■ 

Spare 

ABI Parity 

Error 

ABO Parity 
Error 

Tape Control 
Disabled 

Two Tag Error 

- 

Subsystem 

Busy 

Out of 
Sequence 

Error 

Sense Valid 


Attachment Sense Byte "V* 



Address Out 

Service Out 

Command Out 

Address In 

Service In 

Command In 

Status In Error 

Response 

Error 

Response 

Error 

Response 

Error 

Error 

Error 

Error 


0 

1 

Noise 

_ 

Wrong 1 eng*h 
Block 

Data 4 t 
Converter 
rh«w-ir inrn 

Command 
Reject 4 



Backward 

Status 

Not File 
Protected 

Tape Mark 
Check ff 

End Velocity 
Check t 

Seven-Track 

Shor* Gap 

Mode 

Bus Out 

Check t 

Multi-Track 
Error (MTE) or 
LRC Error t 

Lamp Check * 

Left Column 
Check * 


Unit Exception Data Check t ( Diagnostic NOP 4 
t I Track Error 


Equipment Sense Valid 
Check # 


Backward At Start Veioc Illegal Tape Unit Word Count Not Capable 

Load Point 4 Check ' S j Command 4 Status Zero 4 

1 Changed 


End of Tape t Beginning o j Write Status Start 


Tape Unit Not Busy 


Tape Unit Reject Tape Write 

Positioning Unit # ; r eedthai 

Check # Check 

Dual Density NR2| Mo<je , 

Feature 


Pushbutton Check * 4 


No Reaaback Tach Check ff Overrun t 
Data # 


Tape Unit Model 


Data Timing End Envelope/ False End PE ID Burst 

Error t Data/CRC t Phase Error t Marker f Check t 


VRC Error T 


t Sets Unit Exception 
t Sets Data Check 
4 Sets NOP 

# Sets Equipment Check 

* Sets Unit Check 


Check Ere'i S “ U "’ V Spa,e 


CE Aids and Diagnostic Commands 


NOP: Present when a command is accepted but cannot be executed 

Sense Valid: Always active for subsystem sens byte 0. 

Used to differentiate between attachment sense 
bytes and subsystem sense bytes. 


Figure E-l. Hardware/Microprogram Detected Errors and Attachment Sense (System/3) 


Figure E-2. System/3 Sense Bytes 



Sense Procedures - System / 3 
Sense Bytes - System/3 


REF 1 

































































Sense and Status Bytes - System/360 and System/370 


Status and Sense Bytes: System/360 and System/370 

Bit 

0 

1 

2 

3 

4 

5 

6 

7 

Byte 









Status 

Attention 

Status 

Modifier 

Control Unit 
Erd 

Busy 

Channel End 

Device End 

Unit Check 

Unit 

Exception 

■ 

Command 
Reject * 

Intervention 
Required * 

Bus Out 

Check * 

Equipment 
Check * 

Data Check * 

Overrun * 

Word Count 
Zero * 

Data 

Converter 

Check * 

1 

Noise t 

Tape Unit 
Status A 

Tape Unit 
Status B 

Seven-Track 
Tape Unit 

Load Point 

Write Status 

File Protected 

Not Capable 

2 

Track in Error 

3 

Read/Write 
VRC t 

Multiple Track 
Error or LRC 
Error t 

Skew Error t 

End Data 
Checkor CRC 
t 

Envelope 

Check t 


Backward 

Spare 

D 

Tape Unit 
Positioning 
Check # 

Tape Unit 
Reject # 

Tape Indicate 

Spare 

Spare 

Diagnostic 
Track Check t 

Tape Unit 
Check 

Illegal 

Con -nand * 

5 

New 

Subsystem 

New 

Subsystem 

Write Tape 
Mark Check # 

PE ID Burst 
Check * 

Parity 

Compare t 

Tach Check # 

False End 

Mark t 

Reserved for 
RPQ 

6 

Seven-Track 
Tape Unit 

Short Gap 
Mode 

Dual Density 

NRZI Density 

Tape Unit Model Identification 

D 

Lamp Check 

D 

Left Column 
Check c 

Right Column 
Check d 

Ready Reset 

Data Security 
Erase 

Spare 

Spare 

Spare 

8 

Spare 

Feedthrough 

Check 

Spare 

End Velocity 
Check t 

Readback 

Data not 
Detected # 

Start Velocity 
Check t 

. — 

Spare 

Spare 


t Sets Data Check 

# Sets Equipment Check 

* Sets Unit Check 

Q Sets Tape Unit Check 


Figure E-3. Sense and Status Byte Summary-System 360 and System 370 


XT0100 

Seq 2 of 2 
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Part Number 


734556 
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XTD150 4416313 I 846311 

S«q 1 o< 2 P»rt Number I 1 P»b 79 


• ••••• i 


DSTAT 

Byt* 

Dmc 

Data 

Stare 

Locates 

m 

0 

1 

2 

3 

4 

9 

6 

7 

IJ 

3411 sense 
byte 5 

45 

Bus out 
check 

MTE/ 

LRCR 

Data 

timing 

error 

End data 
check 

Env. check 

False end 

mark 

PEID burst 
error 

VRC error 

14 

34< i tense 
byte6 

46 

1 

Left col 
check 

Right col 
check 

Ready 

reset 

Data erase 

- 

- 

- 

15 

3411 sense 
by^7 

47 

Track in error or diagnostic data 

16 

Tape unit 

0 

48 

01-DSE 

10-Rewind 

U-Rwnd/Unld 

Subays 
power off 

3411 hdwe 

error 

3411 

disable 

switch 

Not start 

Post event 
ready 

8usy 

17 

Tape unit 

1 

49 

01-DSE 

10-Rewind 

11 -Rwnd/UnJd 

Subsys 
power off 

3411 Hdwe 
error 

3411 

Disable 

switch 

Not start 

Post event 
ready 

■ 

18 

Tape unit 

2 

H 

01-DSE 

10-Rewtnd 

11 -Rwnd/Unld 

Subsys 
power off 

3411 hdwe 
error 

3411 

disable 

switch 

Not start 

Post event 
ready 

Busy | 

i 

! 

19 

Tape unit 

3 

■ 

01-DSE 

10—Rewind 

11 -Rwnd/unid 

Subsys 
power off 

3411 hdwe 

error 

3411 

Disable 

switch 

Not start 

Post event 
ready 

L _ _ 

Busy ] 

J 

20 

ResiUual 
op count 

52 

1 

Residual operations count j 

21 

ffl V- 

53 

Halt 

Disc 

... nn 

I95B1 Bi 

mmm 

E3®xit 

Req status 
xfer 

Req read 

Req write 

«/- | 
workixsa s 

22 

23 

Actual 

Length 

Count 

54 

55 

Actual length count 

24 

25 

_ 

56 

57 

Number of successful read operations 

26 

27 

- 

58 

59 

Number of successful write operations 

28 

29 

30 

31 


60 

61 

62 

63 

Not currently used 


REF 2A 
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Procedures For Running EREP (System/360 and System/370) 

This section contains only the operational information required to print Environmental Recording. Editing and 
Printing (EREP). For additional information on this topic, read “Appendix C” of the 3410/341! Magnetic Tape 
Subsystems Theory Diagrams Manual , Order Number SY32-502X. Use of the following procedures result in a 
detailed printout and a summary printout. 

DOS 

The following statements execute EREP through the system console (SYSLOG). The first statement coUs for the 
execution of EREP; the second statement, SEND, is the response to a message that EREP issues to establish where 
the instructions are coming from (which in this case is the console). 

All Volumes: 

//EXECbEREP 

SbEND 

OPTIONbTES,NOTAPE,PRINT ,SUM, VOL 

Specific Volumes; 

//EXECbEREP 

SbEND 

OPTIONbTES,NOTAPE,PRINT,SUM, VOL 
SELECTbVOLUME=nnnnnn 

All 3410 Tape Units: 

//EXECbEREP 

SbEND 

OPTIONbTES,NOTAPE,PRINT,SUM 
SELECTbDEVICE=3410* 

•This SELECT statement is only required if the system 
has a mixture of tape units, for example, 3420s and 3410s. 

Specific Drives: 

//EXECbEREP 

Sbcnd 

OPTIONSbTES,NOTAPE,PRINT,SUM 
SELECTbCUA=nnnn 



OS 


In os, IFCEREPO must be executed through job control statements (JCL). The following JCL prints the necessary 
statistical information. The job card, //JOB, is not complete as shown, it must be completed according to the 
customer's procedure. 

All Volumes: 

//JOB 

// EXEC PGM= I FCEt'EPC , PARM= ' I YPE = 0 , MF.S=Y ’ 

//F.REPPT DD SYSOUT=A 

/* 

Specific Volumes: 

//JOB 

// EXEC PGM=IFCEREPO, PARM=• TYPE=0,MFS=Y, VOLID=nnnnnn' 

//EREPPT DD SYSOUT=A 

/* 

All 3410 Tape Units: 

//JOB 

// EXEC PGM=IFCEREP0,PARM=’TYPE=0,M”S = Y,DEVICE-34 1 0' 

//EREPPT DD SYSOUT=A 

/* 


How to Run EREP - System/360 





REF 4 


Channel 

—N 

Tape Control 

/S - rN 

V — V 

Tape Units 


Block transferred between 
channel and tape control. 


( 


Data 


PE block 
transferred 
between tape 
control and 
tape unit. 




{ 


40 All Zero 
Bytes 


PE Data 



1 All Ones Byte 
Beginning Burst 


1 All Ones Byte 
Ending Burst 


NRZI block 
transferred 
between tape 
control and 
tape unit. 


EOR 1 


l 




CRC LRC 
Byte Byte 


} 


Nine-Track Data 


4 Bytes | 

4 Bytes 


Recording Format-Nine-Track PE and NRZI 



Logical 

Tracks 


Recording Format-Seven-Track NRZI 


•End of Record 


NRZI block 
transferred 
between tape 
control and 
tape unit 


l 


Seven Track Data 




LRC 

Character 




4 Character Spaces 


Data Block Format 


Preamble 
40 Zeros 


Forward 


Tape Motion 



Direction 



Physical 

Tracks 


Reference Edge 


Logical 

Tracks 


| XT0200 

1840092 


734556 

ry&S 555“ 

7348S4 

j Seq. 2 ol 2 

Par! Number 


1 Sept 72 

20 Nov 72 

1 Aug 73 


Phase Encode I.D. 
Format 


.) 







>a >a >a • 



i# >a >• 
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CARD FUNCTION 


CARO FUNCTION 


REF 5 


'Cards D2 and E2 are interchangeable. 

"Cards H2, J2, and K2 are interchangeable. 
See A6001 for jumpers. 
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Service Techniques 



This section describes the following CE tools and 
service techniques: 

• ROS Address Tracer 

• CE Diagnostic Probe 

• Developing Tape 

• Master Skew Tape Handling and Use 

• Microprocessor Tester 

• Patch Card 
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ROS Address Tracer Card 
Part IMo. 8216729 


The ROS Address Tracer card stores 32 Instruction 
Counter (1C) addresses with 4 optional inputs for 
recording 32 microinstruction cycles. With pluggable 
jumpers, you can designate the trace addresses as 
consecutive or alternate (every other one. which 
equals 64). The tracer card stores the 1C addresses in 
one of 32 locations (0-31). After the 1C processes 32 
addresses, ail storage positions are full. Any 
additional addresses that are stored will overlay the 
old addresses. There is one indicator for each IC 
address and one indicator for each of the optional 
inputs. A five-position Reference Counter and its 
associated indicators are also located on this card. 

The indicators are used to determine the 32 stored 
addresses. 

Recording of addresses is initiated manually by the 
Start Record switch or automatically by an optional 
input. The Start Record switch provides the only 
reset capability on the card and resets the Stop 
Record latch. Recording can be stopped manually by 
the Step Switch when the microprogram is in a 
continuous loop or automatically from an optional 
input. The Step switch also advances the five-position 
Reference Counter. The Stop Record indicator turns 
on when tracing ceases. Since optional inputs are 
provided for both starting and stopping, maximum 
flexibility is achieved, which facilitates the tracing of 
one or more microinstructions. 

Optional Inputs 1 and 2 are used for tracing tape 
control lines. Both inputs are recorded like the IC 
addresses and reflect the status of those lines for the 
previous 32 or 64 microprogram instructions. 

Optional Inputs 3 and 4 record Page bits 3 and 4 
respectively. The input polarity of Page bit positions 
3 and 4 of the IC varies. Therefore, these particular 
inputs must be variable by polarity to facilitate proper 
monitoring of each ROS location. This is accomplished 
by plug wiring on the card. Optional indicators 1 and 
2 require a neqative input to the card to turn them 
on. When the input becomes positive, the indicator 
turns off. 
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ROS Address Tracer Diagram 


Optional Inputs 1 and 2 can be traced by jumpering 
the following card pins: 

Input Polarity 

Optional 1 B02 Minus (See Note) 

Optional 2 M04 Minus 

Note: Optional Input ! is used only if automatic 

tracing is not required. Refer to Step 5 of the 
plugging instructions for polarity requirements 
when Optional Input 1 is used for starting the 
trace. 

The tape control has four locations that are capable 
of handling the tracer card. These same locations are 
used for the 3411 ROS card. Plug the tracer card into 
one of the unused locations. 

CAUTION 

A fifth ROS card location, R2, is reserved for the 
Microprocessor Tester. It will not accommodate 
the tracer card because of wiring differences. 

Five jumpers must be plugged for correct monitoring 
of the 3411 IC by the ROS address tracer. This figure 
illustrates the ROS Tracer card. The circled numbers 
point to the card coordinates that are plugged to 
achieve particular functions which are discussed as 
follows: 

1. Jumper +6 vdc to pin B11 of the socket used. 
This applies voltage to the tracer card indicators. 

O. Jumper E30 to F30 

© a) Jumper E20 to D20 for consecutive tracing of 
ROS addresses (32). 

b) Jumper E20 to F20 for alternate tracing of 
ROS addresses (64). 

©. a) If the tracer card is in locations U2 or S2. 
jumper K50 to L50. 

b) If the tracer card is in location T2, jumper 
K50 to K49. 

c) If the tracer card is in locations T2 or S2, 
jumper K31 to L31. 

d) If the tracer card is in location U2, jumper 
K31 to J31. 

0 a) To start address recording with Optional 

Input 1, jumper K39 to J39 (applies negative 
input to B02). or jumper K39 to L39 (applies 
positive input to B02). 

b) To manually start address recording, jumper 
K39 to K38. 
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Stop Record Inputs 


The Stop Record inputs and polarities are shown on 
the circuit diagram. The plus input at PI2 (Enable 
Gate) alone will allow the circuit to function as a four 
legged and. 

However, a narrow pulse width may fail because the 
circuit is designed to expect at least one negative 
input in conjunction with the Enable Gate. Therefore, 
use at least two inputs. If only one input is needed, 
use a plus input at M07. One other input to the Stop 
Record circuit is the Step switch. 


M07 


PI 2 

D02 

P03 

G08 


Plus Input 

OR 



Plus Enable 

r—l 


(Sate I I 


111 

Minus Input 

A 

Minus Input 


Minus Input 



Step 

Switch 


Stop Record 


Execute the following procedure to determine the 
trapped addresses when tracing ceased. 

1. Record the address in the five-position 
Reference Counter indicators. 


2. Record the address displayed in the IC indicators 
(include Page bits). Also record the indicators 
of any optional inputs that are wired. 

Note: If this is the first address displayed after 
tracing stopped, this record is the address trapped 
32 or 64 microinstructions prior to the termination 
of the tracing. 

3. Repeat steps 2 and 3 thirty one times. (Press 
the Step switch to advance the Reference 
counter.) 

Note: When 32 readouts have been completed, the 
Reference Counter will match the address recorded 
in Step 1. 















CE Diagnostic Probe 



This probe is a substitute for the oscilloscope in 
normal system diagnostic techniques. 

The diagnostic probe has two probe tips: one is for 
probing MST-l signals; and the other is for probing 
SLD tSLT ) 100/700 signals. Only one tip is used at a 
time. This tip slips over the signal pin being tested 
and supports the probe. 

Two lamps indicate the status of the line being 
probed — cither up level or down level. A pulse is 
indicated by a flash of one light (depending upon the 
polarity) A series of pulses is indicated either by both 
lights on at the same time or on alternately, 
depending on the pulse frequency. 

Each light has its own sampling circuits and operates 
independently of the other light. If a line is active 
when probed, the appropriate light is turned on for 
approximately 75 milliseconds. After this time, the 
light goes off and the line is immediately sampled 
again. If the line is still active, the light is turned on 
for another 75 milliseconds, otherwise it stays off 
until the line again becomes active. 

The probe is powered by -4 volts dc and ground 
through a 42-inch power cable. The end of the cable 
has a four pin socket which plugs onto the power 
cross-over connectors on the MST boards, or at otb.r 
similar locations where -4 volts and ground have been 
provided in the proper pin configuration. Always 
keep the side of the power plug labeled UP in the up 
direction. 

The probe has two MST input terminals for gating. 
When a jumper wire is connected from one of these 
gates to an MST signal pin, operation of the indicator 
lamps is inhibited (both lights off) until the gate 
receives the correct polarity signal. The (+) gate 
requires an MST up level to start sampling and the (-) 
gate requires an MST down level. These gates work 
for MST only. However, an SLD signal at the SLD 
probe tip may be gated with an MST signal at the 
gate. Always use the shortest lead possible when 
jumpering a signal to the probe gates. 


Noise Rejection: The probe input sensitivity is 
compatible with either MST or SLD circuit families 
Probe circuits can be affected by stray electrical noise 
from switching appliances such as drills, fluorescent 
lights from electrostatic discharges. The probe power 
cord can give erroneous indications when hanging 
close to the memory and its associated magnetic field. 
The following are probe operating specifications (in- 
between levels are not defined and vary from probe 
to probe). 

A. VIST Specifications for MST Probe Tip 

Up Level: -0.55 volts to -0.98 volts 

Down Level: -1.52 volts to -2.18 volts 
Protection: +24 volts dc to -30 volts dc 

Response: 30 nanosecond pulse width 

Inhibit Range: -0.5 volts dc to 
+ 24 volts dc, 

-3.98 volts dc to 
-30 volts dc, 
and on open pins 

B. SLD Specifications for SLD Probe Tip 

Up Level: +2.7 volts dc to 

+60 volts dc 

Down Level: -.01 volts dc to 
+0.45 volts dc 

Protection: -12 volts dc to +60 volts dc 

Response: 200 nanoseconds (worse 

case) pulse width 

Inhibit Range: -3.0 volts to -12.0 volts 
and on open pins 
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C. Specifications (or MSI Gates 

1. ( + ) Gate 

Active Range: -1.01 volts to 
-0.613 volts 

Inhibit Range: -1.55 volts to 
-4.48 volts 

2. (-) Gate: 

Active Range: -1.55 volts to 
-4 48 volts 

Inhibit Range -0.6 ‘3 vol's to 
-1.01 volts 

3. Protection: -4 volts dc to +^ volts dc 

4. Response: Same as MST , 

D. Power Requirements: -4 volts dc + /- 12% 

at 265 milliamps 
(maximum) 

E. Power Dissipation: 1.95 watts (worse c- a 

F. Lamps: 2 each - Part 454612 

(Field Replaceable) 

G. Tips: 2 each - Part 453163 

(Field Replaceable) 
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Developing Tape 

Skew Tape Handling and Use ■» 


Developing Tape 


Errors such as short interblock gaps or noise in the 
gap may be identified by developing the tape. Dip the 
tape in tape development solution. Agitate the 
solution and move the desired tape area through the 
solution several times to attract the powdered iron to 
the bit locations. Remove the tape from the solution 
and dry. 

After the tape has dried, place transparent tape over 
the developed area and lift. Bit patterns of powdered 
iron stick to the transparent tape, and they may be 
viewed either on a Microfiche viewer (place the tape 
on clear plastic such as a blank Microfiche card) or 
on white paper. 

CAUTION 

1. Using transparent tape to lift the bit pattern may 
remove oxide and damage tape. 

2. Development solution can be used on IBM 
Heavy Duty. IBM Series 50(), or Dynexcel ® 
tape. Itseffect on other manufacturer's tape is 
unpredictable. 


After examination, perform the following steps to 
place the suspected tape area near the read/write 
head: 

1. Use a clean, dry, lint-free cloth to wipe 
development solution off tape. 

2. Remount tape on the tape unit. 

3. Position suspected area of tape in the read/write 
head area (tape still unloaded). 

Correcting Tape Defects 

Some minor tape defects can be corrected as follows: 

1. An oxide clump may be removed with a sharp 
nonmagnetic knife. Use a shaving action so the 
tape underside does not pull out. 

2. Remove an edge crease by ironing tape between 
a pencil eraser and a hard surface. 

3. Erase (remove) bits in the IBG with the tip of a 
small magnetized screwdriver after developing 
the tape. Do not disturb the good data blocks 
on either side of the IBG. 


Master Skew Tape Handling and Use 


Master skew and master signal level tapes are used to 
check tape unit performance. Master skew tapes have 
a density of 800 flux changes per inch (fci). and they 
are written with bits extending across the entire tape 
width. Total skew is held to within 0.375 microsecond 
at 112.5 inches per second. 

When written to complete saturation, master signal 
level tapes produce read signal amplitude within 2% 
of the IBM standard. 

Tape part numbers are: 

1200-foot Reel 600-foot Reel 
Master skew tape 432641 

‘Master signal level tape 432152 461108 

♦All new master signal level tapes will be checked at 
3200 fci, and the suffix “A" added to the part 
number of checked tapes. 

Observe the following to keep master skew and 
master signal level tapes in good condition: 

1. Always handle tapes with extreme care. 

2. Use master tapes only for their intended 
purpose. 

3. Make full reel passes to ensure even wear. 

4. Never rewind a master tape at high-speed. 

5. Fully identify master tapes stored in customer's 
working area. 

6. Label reels “Make Full Passes Only/Do Not 
High-Speed Rewind.” 
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Mieroproo—or Tsstar Kit 


The Microprocessor Tester kit, B/M 2518291, is a 
branch office tool used to analyze microprocessor 
problems which cannot be corrected through on-line 
test analysis. Because of the time required to set up 
and use this tester, it is recommended only in cases 
where other methods have failed to correct the 
problem. (See Note.) 

The kit consists of three parts and a carrying case: 

• Indicator Card (part 2517730) 

• Tester Panel (part 2517725) 

• ROS Test Card (part 5857347) 

With the tester kit, you can: 

• Observe the selected subsystem microprogram 
(ROS) address. 

• Read the contents of the LSR. 

• Branch to a selected starting address in the 
microprogram. 

• Stop on a selected microprogram address. 

• Loop a particular routine ir the microprogram. 

• Determine the location in ROS where a 
microprogram hang or stop occurs. 

• Generate a sync pulse, for triggering other 
instrumentation, whenever the selected 
microprogram location is addressed. 

When the ROS Test Card is used, you can: 

• Read back and forth over a PE or NRZ! written 
block. 

• Perform a phase encoded loop-write-to-read 
operation. 

• Cause tape to move back and forth (shoeshine) in 
a manner suitable for offline tracking and skew 
adjustment or verification. 
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Hardware DeecHption 


Indicator Card 

Indicators are mounted on an mst card plugged into 
01A-A1R2. The indicators display the contents of the 
B Bus, Instruction Counter, and 'he Page Register. 

The B Bus displays the LSR contents at the end of the 
last completed instruction cycle. 

If the Address Display jumper is in positions Z46-146 
of the Indicator card, the Instruction Counter and 
Page Register indicators display the address of the 
next ROS word to be fetched. 

If the Address Display jumper is in 146-246, the 
Instruction Counter and Page Register indicators 
display as follows: 

1. The address previous to the one entered in the 
STOP ADDRESS switches. Use indicators 3-15. 

2. Hie address just completed when using the 
SNGCYC/NORMAL switch in the SNGCYC 
position. Use indicators 4-15. Bit 3 is part of next 
address. 

3. The address just completed when a hardware 
detected hardware emr occurs. Use indicators 
4-15. Bit 3 is part of next address. 

Note: In Steps 2 and 3, if the completed 
instruction was a BU to a different ROS Page, bit 3 
is not valid. 


Tester Panel Switches 


Start 

Starts the microprogram when SNGCYC is off. Used 
to step through the microprogram when SNGCYC is 
on. 

Reset 

Initiates a system reset and should be used only when 
the subsystem is off-line. Also, when in SNGCYC 
mode, the RESET pushbutton initiates the instruction 
placed in the micro instruction switches. 


Microprocessor Tartar. 
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SNGCYC/NORMAL 

When turned to the SNGCYC position, it stops the 
tape control at the end of the current instruction 
cycle. In this position, each time the start 
pushbutton is pressed, the tape control executes each 
instruction as it occurs within the microprogram. If a 
BU or a BOC (with condition met) is encountered, the 
branch is executed and single cycling resumed from 
the ‘branched to’ address. 

In NORMAL, the START pushbutton must be pressed 
to return the subsystem to normal. 

R2D13 OPEN/MST PLUS 

This switch does not affect the operation of the 
tester, and it serves only as a convenience for the 
Customer Engineer. 

When in the OPEN position, the switch causes tape 
control backpanel pin R2D13 to be floated (neither 
signal nor ground is applied). When the switch is in 
the MST 'LUS position, an MST up level (-0.9 volts) is 
present at R2D13. 

Pin R2D13 may be jumpered to other backpanel pins 
allowing selective turn on or turn off of various tape 
control circuits when using the switch. 

A and B 

The two switches function together as follows:_ 


Switch 


A 

B 

Result 

0 

0 

The subsystem operates normally- 
A sync pulse is generated when the 
microprogram address compares to 
either the address in the STOP 
ADDRESS switches or to the 
address in the MICRO 

INSTRUCTION switches. 

0 

1 

The program executes the 
instruction in the MICRO 
INSTRUCTION switches. 

1 

0 

The program stops at the address 
entered in the STOP ADDRESS 
switches. 

1 

1 

When the address entered in the 
STOP ADDRESS switches is 
selected, instead of stopping, the 
instruction in the MICRO 
INSTRUCTION switches is 
executed. 

If the instruction is a branch, a loop 
may be created. 


STOP ADDRESS 

With switch A on, the program stops at the address 
entered. 

MICRO INSTRUCTION 

With switch B on, pressing the START pushbutton 
executes the instruction entered. When used with 
SNGCYC and the start pushbutton, a single ROS 
instruction can be entered and executed. 
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Operating Instructions 


Initial Set Up 

Power down the subsystem, then plug the indicator card 
into 01 A-Al R2 and the tester panel cables into the 
connectors at 01 A-A1Z4 and 01A A1 Z5 on the card side. 
These connectors are located at the bottom of the tape 
control logic gate. Numbering starts at the hinged 
side of the logic gate. The tester panel will not 
operate unless the indicator card is plugged 
To start at a selected microprogram address: 

1. Set SNGCYC/NORMAL to SNGCYC to Stop the 
tape control. 

2. In the MICRO INSTRUCTION switches, place a 
BU (branch unconditional) to the desired starting 
address. 

3. Set Switch A to 0, Switch B to 1. 

4. Press RESET. 

5. Press START. 

6. Set SNGCYC/NORMAL switch back to NORMAL. 

7. Press S TART. 

To stop at a selected microprogram address: 

1. In the STOP ADDRESS switches, place the 
microprogram address at which you want to 
stop. 

2. Set Switch A to 1, Switch B to 0. 

The microprocessor will stop whenever the 
address in the STOP ADDRESS switches 
compares with the address in the Instruction 
Counter. 

3. Press START to continue from this STOP 
ADDRESS. 

To loop on a portion of either the subsystem 
microprogram, or the ROS Test Card microprogram: 

1. Set the SNGCYC/NORMAL switch to SNGCYC. 

2. In the MICRO INSTRUCTION switches, place a 
BU instruction to the starting address of the 
desired loop. 

3. In the STOP ADDRESS switches, place the last 
address of the desired loop. 

4. Set both Switch A and Switch B to 1. 

5. Press RESET. 

6. Press start. 

7. Set SNGCYC/NORMAL switch to NORMAL. 

8. Press START. 


Single Cycle (From a Selectable Address) 

1 Set SNGCYC/NORMAL switch to SNGCYC. 

2. In the MICRO INSTRUCTION switches, place a 
BU (branch unconditional) to a starting 
microprogram address. 

3 Set Switch A to 0, Switch B to 1 

4. Piess RESET. 

5 Press ST ART 

Note: If the address display jumper is in location 

146-240 when the RESET pushbutton is pressed, 

the microprogram is reset to location 0 Press 

RI SE! again to execute the BU instruction. 

6. Set Switch B to 0. 

7. Press START (one instruction will be executed). 

Each me ST AR I is pressed, the next sequential 
microprogram instruction is executed If a BU or 
BOC (with condition met) is encountered, the 
branch is executed and single-step continues 

from the 'branched to’ address. 

Generate Sync Pulses 
Sync Point 1 

A scope sync point (minus Sync Address 1) is available 
at 01 A-Al R2D09. The sync address is set into the 
STOP ADDRESS switches. The Sync 1 latch is set by 
‘0-50 nsec’ and ‘Stop Addr Compare. The sync pulse 
width is the length of the compared instruction cycle. 

Sync Point 2 

A second sync point (minus Sync Address 2) is available 
at 01 A-Al R2G03. The sync address is set into the 
MICRO INST RUCTION switches. The Sync 2 latch is 
set by ‘0-50 nsec’ and 'Start Addr Compare.’ The sync 
pulse width is the length of the compared instruction cycle 

To Display LSR Contents — Using Microprocessor Tester 
and Indicator card 

1. Set the SNGCYC/NORMAL switch to SNGCYC. 

2. Set switch A to 0, switch B to 1. 

3. Press RESET. 

4. Select either the low or high LSRs by entering one 
of the following XFER instructions into the MICRO 
INSTRUCTION switches 

4005 - (Low LSRs 0 to 15) 

5005 - (High LSRs 16 to 31) 

5. Press RESET, press START. 

6. In the MICRO INSTRUCTION switches, enter on 
ORM instruction. 9x00 where x = desired LSR 
number 0 - F. 

7. Press START. The B-Bus indicators now display 
the contents of the selected LSR. 


How to Use tho ROS Tost Card 


1. Plug the ROS Test Card in location 
01 A-Al S2. 

2. Set the control word for the desired operation 
in the MICRO INSTRUCTION switches 
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LSR 09 


9-Track PE — Alt. Dir. 

1 —f— 
0110 

9-Track NRZI — Alt. Dir. 

0010 

7-Track NRZI — Alt. Dir. 

0011 

Tape motion 


for tracking 


adjustment 


PE - 

1100 

NRZI - 

1000 

Write all ones 


NRZI - 

1010 

PE - 

1110 

9-Track PE LWR - 

0100 . 

7-Track NRZI LWR - 

0001 

9-Track NRZI LWR - 

0000 


Always 0 Tape Unit Address (0—5) 


Note: The System 360/370 inter¬ 
face must be disabled to operate 
with ROS Test Card when channel 
cables are not installed. 


3. Set Switch A to 0; Switch B to 1. 

4. Set the SNGCYC/NORMAL switch to SNGCYC. 

5. Press RESET and START (stores the control 
word in the MICRO INSTRUCTION switches in 
LSR-09). 

6. Place a 7800 (Unconditional Branch), or 7802 if in 
Mechanical Skew, m the MICRO INSTRUCTION switches. 

7. Press RESET 
7a. Press START 

8. Set the SNGCYC/NORMAL switch to normal. 

8a. Set 1805 in the STOP ADDRESS switches and 

turn switch “A” to 1. 

9. Press START. The selected operation will start 
and continue until RESET is pressed. 

To verify the contents of LSR-09: 

1. Set the SNGCYC/NORMAL switch to SNGCYC. 

2. In the micro instruction switches, enter an 
ORM instruction using LSR-09. 

o_ 3 4 _78_ 1112 15 

|l 0 0 1) 1 0 0 1|0 0 0 0|0 0 o o| 

3. Set Switch A to 0; Switch B to 1. 

4. Press RESET/START. The B BUS indicators now 
display tne contents of LSR-09. 
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ROS Test Card Programs 

Certain operations contain macro-instructions and 
require use of the ROS Test Card. These are: read 
shoeshine. loop-write-to-read, tape motion for 
tracking adjustments, and write a!! ones for skew 
adjustments. Read "How to Use ROS Test Card,” 

Ser 7 page. 

Read Shoeshin® 

One PE or NRZl written block on tape is read 
repetitively in alternating directions. The block is first 
read forward, then backward, then forward, etc., with 
a minimum go-down-time between reads. Read errors 
are stored as in normal on-line operation and no data 
errors wifi interrupt tape, motion. However, improper 
status conditions that -occur before data is read can 
cause the instruction counter to hang at location 
I80E, and the operation be aborted. 

Tape marks are skipped and have no effect during the 
PE read operations. 

Phas® Encoded Sho@shisis |§m| 

Errors can be monitored in the following manner: 

l . Place address i 806 in the STOP ADDRESS switches. 
Set switch B to 0 when program stops. Single cycle 
to 1806. Set Control switch A to I. 

a. The phase errors by data track are stored in 
R13 and are displayed by the B BUS 
indicators. 

b. Bit positions 0-7 correspond to data tracks 
0-7. Track P is not logged. 

2 When the program stops, single cycle to address 
1807. R14 is displayed, but not used. 

3. Single cycle to address 1808. 

a. R15 is displayed by the B BUS indicators. 

b. Bits 0-7 equal: 

0 Abnormal ending 
! Phase error parity even 

2 Envelope loss 

3 Multi-track error 

4 Data timing error 

5 False end of data 

6 False beginning of block 

7 Not used 
Notes 

a. The direction of tape is not recorded. 

b. Tape might run away if the RESET or 
SNGCYC/NORMAL switches are used to stop 
the program. 


c. Use CPU to position the data block in front 
of the read head. 

d. Error conditions are cleared whenever the 
program is restarted. 

Nine-Trsek NRZl Sho@$hin@ {Ik) 

Errors can be monitored in the following manner: 

1. Place address ! 806 in the STOP ADDRESS switches. 
Set Control switch A to !. 

2. When the program stops, single cycle to address 
1807. 

The contents of RI4 are displayed by the B BUS 
indicators. Disregard for this operation. 

3 . Single cycle to address 1.808. RI5 is displayed 
by the B BUS indicators. 

a. Bit 0 on indicates a parity error. 

b. Bit 2 on indicates a missing bit. 

4. The parity bit can be synced on by placing 
180A (odd parity) or J80C (even parity) in the 
STOP ADDRESS switches. 

Notes 

a. The CRC and LRC characters are not parity 
checked. 

b. The direction of tape motion is not recorded. 

c. Tape might run away if the program is 
stopped by the RESET or SNGCYC/NORMAL 
switches. 

d. Use CPU to position the data block in front 
of the read head. 

e. Error conditions are cleared whenever the 
program is restarted. 

Seven-Track NRZl Shoeshine (3x) 

Refer to Nine Track NRZl Shoeshine for error 
monitoring procedures. 

Loop-Write-T o-Reed 

A random data pattern is sent to the selected tape 
unit and returned to the tape control via the normal 
read data path. 

Read errors are stored as in normal on-line operation. 
No tape motion results from a Loop-Write-to-Read 
operation, and no data is written on tape. The 
operation is executed repetitively with 40 milliseconds 
between operations. 


Loop-Write-To-Read Phase Encoded (4x) 

Errors can be monitored as follows: 

1. Place address 1806 in the STOP ADDRESS switches. 
Set Control switch A to I. 

2. Single cycle to address 1807. 

a. The data track phase errors stored in R14 are 
displayed by the B BUS indicators. B BUS 0-7 
corresponds to Data Track 0-7. The P track 
is not fogged. 

3. Single cycle to address 1808. 

a. The errors stored in RI5 are displayed by the 
B BUS indicators. 

Bit 0 Read Data Parity 

Bit 1 Phase Error 

Bit 2 Envelope Loss 

Bit 3 Multi-track Error 

Bits 4-7 Not Used 

Note: Refer to the following MAPs for 

Loop-Write-to-Read card: 

System/3 MAP AD073 
System/360 or System/370„ MAP AA052 

L@©p~Writ®-T©~R@ad Seven-Track (lx) 

Errors can be monitored as follows: 

!. Place address i 806 in the STOP ADDRESS. 

Set Control switch A to 1. 

2. Single cycle to address 1807. The contents (if 
any) of R14 are displayed by the B BUS 
indicators. Disregard for this operation. 

3. Single cycle to address 1808. The contents of 
R15 are displayed by the B BUS indicators. 

Bit 0 Read Data Parity 

Bits 1-7 Not Used 

Note: Refer to the following MAPs for the 

Loop-Write-to-Read card: 

System/3 MAP AD073 
System/360 or System/370 MAP AA052 


Tape Motion (8x) 

The selected tape unit moves tape approximately eight 
feet back and forth through the transport. This 
motion can be used in tracking adjustments, or where 
close examination of tape motion is required. 

Write All Ones (Ax) 

This program is used for skew adjustments and 
verification. The program writes ones in all tracks 
continuously. 
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Mechanical Skew 

1. Load the Master Skew tape on tlte tape unit. 

2. Remove DD jumper from TU logic hoard. 

3. Set switches A and B to L 

4. Place SNGCYC/NORMAL switch to SNGCYC. 

5. Place control word 096x in MICRO 
INSTRUCTION switches. 

6. Press RESET. 

7 . Press START. 

8. Place 7802 in the MICRO INSTRUCTION 
switches. 

9. Press RESET, then START. 

10. Turn B to 0. 

! f. Place SNGCYC/NORMAL switch to NORMAL. 

! 2. Place address S 805 in the STOP ADDRESS 
switches. Do not turn on Switch A. 

13. Pres START (tape moves forward). 

Note: Each depression of START will severs® 
the tape direction. 

14. Replace the DD jumper on the TU logic board. 

R®ad Forward Electrical Sk@w 
Refer to “CARRL" Figure D-57. page 9. 

Read Backward Electrical Skew 
Refer to “CARRL” Figure D-57, page 10. 

Write Skew 

1. Load a good scratch tape at load point. 

2. Place control word 09Ax in the MICRO 
INSTRUCTION switches. 

3. Ensure that the dual density jumper is installed 
on the tape unit logic board. 

4. Place 7800 in the MICRO INSTRUCTION 
switches. 


Operating Hints 

1 Do not use the RESET pushbutton when executing 
a Tester program. Pressing RESET causes a trap to 
address 0000. The subsystem microprogram wiO 
then branch into the IDLE (System/3 and 
System/38) or IDLESCAN (System/360/370) 
routines. 

2. The ROS card in location 01A-A1V2 must 
always be plugged to ensure proper loading for 
all ROS cards and the Microprocessor Tester. 

3. A stop address for incorrect control word set-up 
is 180E. Some examples are: tape unit not 
ready, invalid tape unit address, or invalid 
operation. 
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ROS Patch Card 


The purpose of the ROS Fateh Card, part 8215414, is 
to: 

• Afsow emergency repair of defective ROS words. 

» Allow application of an emergency RF.A to the 
microcode, until a new MST-a card can support a 
field bill of material. 

The patch card can substitute new microprocessor 
words for existing ROS words. One patch card can 
produce one 8-word patch (the contents of up to 8 
consecutive ROS locations may be replaced), or two 
4-word patches. 

The ROS Patch Card plugs into any unused location 
between 0IA-A1R2 and 01A1-A1V2. Location T2 is 
preferred because it is not used for other special tools. 
Multiple patch cards may be used if several patches 
are required. The number of patch cards which may 
be installed is restricted only by the number of vacant 
card positions between 01A-A1R2 and 01A1-A1V2. 
The trap address for a patch (address of the first ROS 
word to be replaced) is identified by plugging the 
actual ROS address on the patch card. Patch word(s) 
(the word, or words, you want to substitute for ROS) 
are also plugged on the patch card in the order they 
are to appear in the microprogram. Up to eight patch 
words may be plugged on a patch card. They are 
divided into two groups called side A and side B. 
Separate trap addresses may be plugged for each side, 
allowing two independent patches from one patch 
card. If a patch longer than four words is needed, the 
side A and side B patch words can be coupled to 
form one 5-8 word patch. In this case, only the trap 
address for side A is used. 


Side A Patch Words 


Side B Patch Words 


00 

000 


01 

001 


10 

010 


11 

011 


00 

100 


01 

101 


10 

110 


11 

111 


-0 


-0 


-0 


1-0 1-0 1-0 1-0 

Patch Words 

Trap Address Hubs 


Patch Control Hubs 
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Patch Words 

AB Coupling Hub 
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Once a patch has started (the ROS address requested 
by the microprocessor matches the trap address 
plugged on the patch card), the first patch word 
executed is determined by tape control instruction 
counter (fC) bits. Each subsequent step of the SC 
causes another patch word to read out until the patch 
is ended. Patch Control hubs are plugged to identify 
the last word of a patch. When the Patch Control 
hub identifies the last word of a patch, the 
microprogram resumes processing. 

During a patch sequence, patch words are normally 
read out from left to right on the patch card. This is 
because the 1C is increased by one with each 
instruction cycle. 


Sync Puls© Generation 

The patch card produces a positive ( + ) sync pulse at 
pin D09 whenever the ROS address from the 
microprocessor matches the A trap address. This 
condition will cause a patch to begin even though you 
may only require the sync pulse. To use the sync 
pulse leature, you must patch at least one word. This 
can be done with a one word patch that replaces the 
ROS address used for syncing with its original 
contents. 


Parity Generation 

The patch card generates good parity for all patch 
words before they are sent to the microprocessor. For 
this reason, a parity error docs not result from a 
failure to correctly read oul a patch word. 









































Trap Address Hubs 


Two sets of hubs each contain 13 bits (3-15), which 
correspond to the combined bits of the tape control 
Page Register and ic. B Trap 


B Trap 
Address 

A Trap 
Address 



Note: Any unused ROS location (S2, T2, U2, V2) 
may be used for: 

1. ROS Patch Card 

2. ROS Address Tracer Card 

The ROS Test Card is functional only in card 
location S2. 

Page bit positions 3 and 4 will complement depending 
where the card is plugged: 

N= Normal 


The A Trap Address hubs are always active and must 
be plugged with the ROS address where your patch is 
to begin. 

In normal operation, the microprocessor selects a ROS 
word to be read out by placing an address in the Page 
Register and IC. The ROS word specified by this 
address is read into the microprocessor. With the 
patch card installed, the address specified by the 
microprocessor is compared with the A Trap Address. 
When they are equal, the word sent to the 
microprocessor comes from the patch card instead of 
from ros. 

The patch has now begun. Subsequent instruction 
cycles cause patch words, rather than ROS words, to 
be sent to the microprocessor until a patch word is 
addressed for which the associated patch control hub 
is plugged R. 

The B Trap Address is used when two separate 
4-word patches are desired. These hubs are effective 
only if the B Trap Control hub is plugged B. When 
plugged B, the B Trap Control hub prevents a patch 
from starting on the B Trap Address. 

The B Trap Address operates the same as the A Trap 
Address, comparing the trap address and the ROS 
address on each instruction cycle. When the two are 
equal, a patch is started using the B side patch words. 
The patch then continues until a patch word is 
addressed for which the patch control hub is plugged 
R. 


OComplement 




P«r Mb 

3411 ROS Addressing 

ROS IMrra 



Mil ( ar4 
IjcDImk 

1 

4 

4 

* 

7 

S 

« 

10 

II 


1.1 

14 

15 


See %M( 

AIV2 

0 

0 

0 

0 

0 

0 

0 

O 

0 

0 

0 

0 

0 

(MUNI 

ROS Panes'0-7 


0 

0 


1 

1 

i 

1 

i 

1 

1 


1 

1 

07 H 

AIU2 

0 

1 

0 

0 

0 

0 

11 

o 

0 

II 

II 

(1 

0 

OKMI 

ROS Pages K-15 


u 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

mu 

AIT2 

i 

It 

0 

0 

» 


II 

0 

II 

0 

0 

0 

0 

toon 

ROS Pages 16-23 


• 

0 

1 

1 



1 

1 

1 

1 

1 

1 

1 

1711 

A'S* 

i 

1 

0 

0 

0 

0 

o 

<1 

0 

0 

(1 

0 

0 

IMMI 

ROS Pages 2-4-31 

i 

1 

> 

1 

' 

1 

' 

1 

1 

1 

' 

L_J 

1 

IIM 

AIR2 

Spcv 

Pali. 

•al R( >S 
■> ( .ml 

,tul 


U-cJ 1 

■NIC! Ituilljt! 

«r Card and ROS 



XW0600 

1846098 

Sec* t ot2 

Part Number 


734556 

1 Sept 72 

734556A 

20 Oct 72 





Patch Control Hubs 

These hubs control the operation of the patch once it 
has begun. One of these hubs is associated with each 
patch word. The upper row of hubs applies to Side B 
Patch Words, and the lower row applies to the Side A 
Patch Words. 

Each of the hubs is plugged either for N (normal) or 
R (return). When a patch word is executed, and the 
associated patch control hub is plugged N, the patch 
continues and another patch word is addressed at the 
end of the current instruction cycle. If the hub is 
plugged R, the patch ends on the current instruction 
cycle, and the next word read into the microprocessor 
is from normal ROS. 

When ending a patch, you must ensure that ROS is 
reentered at the correct address. Problems can arise 
if: 

1. The number of patch words used in your patch is 
different than the number of ROS words replaced. 

2. Your patch contains a BOC instruction. 


In either case, the patch should end with a BU 
instruction to the correct ROS address and the 
associated Patch Control hub plugged R. A BU 
instruction loads ic with the desired address, and 
where it had stepped during the patch docs not 
matter. Examples 3 and 4 show each of these cases. 


P/S Hub 

Always plug P, which allows all card functions to 
operate. S is not used. 


Patch Words 

Eight patch words are divided into two groups of four 
words each. The four words on the left side of the 
card are Side A Patch Words, and the four on the 
right are Side B Patch Words. 

Each patch word contains 16 bits (0-15), which 
correspond to the bits of a standard ROS word. A 
patch word is read into the microprocessor when the 
tape control instruction counter (IC) equals the trap 
address. When this compare occurs, the patch word to 
be read out is selected by IC bits 14 and 15, in a 
4-word patch, or IC bits 13, 14, and 15 in an 8-word 
patch. The selected patch word is read out and 
executed. As the ic steps normally at the end of the 
instruction cycle, another patch word is selected, read 
out, and executed. This process continues until the 
patch is completed (see “Patch Control Hubs”) and 
normal ROS addressing is resumed. 


AB Coupling Hub 

Plug A+B to cause independent operation of sides A 
and B. This allows either one or two 4-word patches 
to be performed, ic bits 14 and 15 select the patch 
word to be executed. 

Plug AB when one patch of 5 to 8 words is desired. 
Side B is coupled to side A to form one patch, ic bits 
13, 14, and 15 select the patch word to be executed. 


4-word Patches: 

Word Read Out When 
IC Bits 14 & 15- 

8-word Patch: 

Word Read Out When 
IC Bits 13, 14, & 15- 


Side A 


Side B 


00 01 10 11 00 01 10 11 


rU*Un_nJ- 

050 001 010 011 100 101 110 1 
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Hub Plugged 
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ROS Patch Card 


Examples 


I.To replace a single ROS word: 

Example: Replace the contents of ROS location 
3E8 with 2BF3. 
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§1^ Patch Control Hub: Plugging this hub R causes 
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the patch to end on the associated patch word. 










Since the patch word to which this hub applies is 
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the first patch word to read out, a one word 
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patch is produced. 

« 9 9 


9 9 

© 


• 

© © 



All other patch control hubs are plugged N. This 
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is not absolutely necessary in this example; 










however, it is a good practice to plug all hubs N 
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the patch. 
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want to substitute for the contents of ROS 
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location 3EB). This patch word reads out first 
because bits 14 and 15 of the trap address are 
1,1 . When the trap occurs, bits 14 and 15 of K 
will also equal 1.1 selecting this patch word for 
read out. 
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B Trap Control Hub: Plugged B to disable the B 
Trap Address. The B Trap Address is not used 
when only one patch is plugged on the patch 
card. 

A Trap Address: Plugged with the address of the 
ROS location you want to replace (3EB). 
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■►15 


AB 


t*?TsT 


0 AB Coupling Hub: Plugged A+B since the patch 
is less than five words long and coupling of Side 
A to Side B is not required. 
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To replace the contents of two 
consecutive ROS locations (2-word 
patch): 

Example: Replace the contents of ros location 
15F with 0/C5 , and ros location 160 
with 02 FE: 
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A Patch Word: Plugged with 01C5 (the word you 
want to substitute for the contents of ROS 
location 15F). This patch word is read out first 
because 1C bits 14 and 15 = /. / when the trap 
occurs. 



Patch Control Hub. Plugging this hub R causes 
the patch to end on the associated patch word. 
Remember, this is a two word patch. The first 
word read out was the rightmost of the side A 
patch words. The patch control hub for that word 
is plugged N causing the patch to continue. When 
1C stepped from 15F to 160, bits 14 and 15 
selected the leftmost patch word to read out. The 
patch control hub for this word is plugged R so 
the patch ends on this patch word. 

The 1C has stepped to 161, and the microprogram 
is reentered at that address. 
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AB Coupling Hub: Plugged A+B since the patch 
is less than five words long and coupling of side 
A to side B patch words is not required. 


Cp\ S • 

A Trap Address: Plugged with the starting 
address of the patch. This is the address of the 
first ROS location to be replaced (15F). 


B Trap Control Hi' K : Plugged B to disable the B 
Trap Address. The B Trap Address is not used 
when only one patch is plugged on the patch 
card. 
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3. To modify the microprogram with a 
patch of greater than four words': 

Example: Replace the contents of ROS locations 
1 EC-1 FI (six locations) with a seven 


word 

patch. 

The patch will be: 

! EC 

1508 

STO 08.LSR 21 

I ED 

4360 

XFR LSR 03,ABI 

IEE 

D340 

ANDM LSR 03,40 

IEF 

2002 

BOC ALU0,02(in patch) 

\ FO 

840! 

ORI LSR 04,01 

i FI 

62 DO 

BU 2DO 

iF2 

6 i F2 

BU !F2 


® Since the patch control hub for this BOC is 
plugged N, the patch will not end on the 
instruction (whether or not the branch condition 
is met) Therefore, only bits 13, 14, and 15 of !C 
are necessary to select the next patch word. In 
the example, if the branch condition is met when 
the BOC is executed, a value of 02 is loaded into 
K\ Since the patch is to continue, ic bits 13, !4. 
and 15 (0.1,0} select the last word in the patch 
to be read out next. 

If the branch condition is not met when the BOC 
is executed, ic steps normally and the next 
sequential patch word (ORi) is selected to read 
out. 
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^ Patch Word: This is the first patch word read out 
when the patch begins. It is plugged 15OS (the 
word you want to substitute for the contents of 
ROS location iEC). This patch word is read out 
first because IC bits 13, 14, and 15 = 1.0.0 
when the trap occurs. Since this is a patch of 
greater than four words, the side A and side B 
patch words are coupled by plugging the AB 
Coupling hub. When the patch words are 
coupled, bits 13, 14, and 15 of IC select the patch 
word for readout. 

Patch Control Hub: Plugging these hubs R causes 
the patch to end on either of the two associated 
patch words. Each of these patch words contain a 
BU instruction. When either word is read out and 
executed, IC is loaded with a ROS address by the 
BU instruction. Because the patch control hub for 
each instruction is plugged R, the patch will end 
and the microprogram will resume from ROS at 
the address loaded into IC (2DO or 1F2). 
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B Trap Control Hub: Plugged B to disable the B 
Trap Address. The B Trap Address is not used 
when only one patch is plugged on the patch 
card. 

A Trap Address: Plugged with the starting 
address of the patch. This is the address of the 
first ROS location to be replaced (IEC). 



i 

AB Coupling hub: Plugged AB to couple the side 
A and side B patch words for one patch. This 
must be done for any patch of more than four 
words. 
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4. To modify the microcode with a 
patch ending with a BOC instruction: 

Example: Replace the contents of ROS locations 
101 and 102 with 0IC5 and L’EQ7 
(BOC), respectively. 
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Patch Word: This is 
when the trap occurs 
15 « 0,1). 


the first patch word read out 
(selected by ic bits 14 and 


e Patch Control Hub: Plugging this hub R causes 
the patch to end on the associated patch word 
which is a BOC instruction. When the patch 
control hub for a BOC instruction is plugged R, 
the ROS microprogram is reentered whether or not 
the branch condition is met. 
if the branch condition is met, ic is loaded with a 
ROS address and the microprogram resumes from 
ROS at that address (in this example, address 
197). 

If the condition is not met, IC steps normally and 
the microprogram resumes from whatever address 
IC contains (iivthis example, address 103). To 
end a patch on a BOC, you must 1) plug the full 
address portion of the instruction, bits 8-15; and 
2) ensure that the page register contents have not 
been altered by the patch. Patch instructions that 
may change the page register are Branch 
Unconditional and Transfer to ic. 
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B Trap Control Hub: Plugged B to disable the B 
Trap Address. Tin. B Trap Address is not used 
when only one patch is plugged on the patch 
card. 



AB Coupling Hub: Plugged A+B since the patch 
is less than five words long and coupling of side 
Aand side B patch words is not required. 
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A Trap Address: Plugged with the starting 
address of the patch (101). This is the address of 
the first ROS location to be replaced. 
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ROS Patch Card 


5. To execute two 1-word patches: 

Example: Replace the contents of ROS location 
1A1 with 01C5, and the contents of 
ROS location 2B3 with 8401 . 
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Patch Control Hub: Plugging this hub R causes 
the side B patch to end on the associated patch 
word. Since this hub applies to the first patch 
word of the side B patch, a one word patch 
results. 


Patch Word: This is the patch word read out 
when IC matches the A trap address (ic bits 14 
and 15 - 0,1). 

^ B Trap Control Hub: Plugged B which activates 
the B Trap Address. The B trap address is used 
to start the second, or side B. patch. 
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Patch Control Hub: Plugging this hub R causes 
the side A patch to end on the associated patch 
word. Since the patch word to which this hub 
applies is the first side A patch word read out, a 
one word patch results. 


Patch Word: This is the patch word read out 
when IC matches the B trap address (IC bits 14 


B Trap Address: Plugged with the starting 

Cb 

address of the second patch (2B3). 

Jab 


and 15 = 1,1). 


QaB Coupling Hub: Plugged A+B because for two 
independent patches, the side A and side B patch 
words cannot be coupled. 


A Trap Address: Plugged with the starting 
address of the first of two patches (1A1). 
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Abbreviations Used in MAPs .. 

ABI Byte-MTA Log System 370/115. 370/125 . . . 

AC Box Removal and Replacement. 

AC Distribution. 3410. 

AC Ferro Capacitors 

Removal and Replacement. 

AC Power . 

Action Block <Description!. 

Action Codes <S/360. S/370). 

Address Tracer Card. ROS. 

Addressing. Tape Control. 

Addressing. Tape Unit. 

Adjustment Aid (Diagnostic Program). 

Altitude Setting. 

Analysis 

Sense Byte (S/3). 

Tape Error Statistics (S/3). 

Tape Unit (S/3). 

Unit Check (S/360. S/370). 

701 Halt (S/3). 

701 Halt 01 (S/3). 

701 Halt 02 (S/3). 

701 Halt 21 (S/3). 

702 Halt <S/3). 

Artificial Respiration. 

Attachment Fault Locator Test <705 Routine 01) 
Attachment Sense Information. System/3 (Tabk) . 
Attachment Sense Information (System/38) . . . 

B 

Board. Deskew (sec Deskew Board) 

Board. Logic (see Logic Board) 

Board. Motion Control (see Motion Control Board) 
BOT/EOT Assembly 

Adjustment . 

Removal and Replacement. 

BOT Sense Failure. 

BOT Sensing. False. 

Box. AC Removal and Replacement. 

Brackets. Shipping. 

Branch Commands (Section 70E). 

Burst. PE ID. Checking. 

c 

Cable Channels. 

Cables. Interface. 

Cables. Power... 

Cables. Signal. 

Capacitive Sense Unit 

Removal and Replacement. 

Capacitors C4 and CS 

Removal and Replacement. 

Capacitors. Ferro 

Removal and Replacement. 

Capstan Motor Removal and Replacement . . . . 

Capstan/Reel Runaway. 

Capstan Velocity Test (70B Routine 01). 

Card Failures. Zone (S/360. S/370). 

Card. Read/Write Head Removal and Replacement 
Card. ROS Patch (see ROS Patch Card) 

Card. Usage Meter Removal and Replacement . . 
CBI (see Circuit Breaker CBI) 

CE Diagnostic Probe.. 

CE Safety Practices. 

Channel Problems (S/360. S/370). 

Channels. Cable. 


MAPPLAN2 
MAP AA048 
CARRL D-54 
MAP AC080 

CARRL D-55 
. 1NSTAL I 
MAPPLAN 1 
MAP AA123 
. . . SER I 
. INSTAL I 
. INSTAL I 
. INTRO 1 
. INSTAL I 

MAP AD090 
MAP AD090 
MAP AD040 
MAP AA040 
MAP ADOIO 
MAP ADOIO 
MAP AD030 
MAP AD059 
MAP AD020 

.ii 

. . DIAG 5 
. . . REF 1 
. . . REF2A 


CARRL D-25 
CARRL D-25 
MAP AB070 
MAP A BORO 
CARRL D-54 
. INSTAL I 
. . DIAG 9 
. INSTAL 2 


. INSTAL I 
INSTAL 1A 
. INSTAL I 
. INSTAL I 

CARRL D-22 

CARRL D-51 

CARRL D-55 
CARRL D-35 
MAP A BOW) 
. . DIAG 7 
MAP AA058 
CARRL D-40 

CARRL D-l I 

.. . . SER 3 
.ii 

MAP AAI12 
. INSTAL 1 


Checks and Adjustments 

Data Check (S/360. S/370) .MAP AA050 

End Velocity Check (S/3).. MAP AD04I 

Envelope Check (S/3).MAP AD043 

Equipment Check (S/360. S/370).MAP AA045 

Lamp Check (S/3).MAP AD042 

Phase Error Check (S/3).MAP AD043 

Skew (S/360. S/370).MAP AA070 

Tachometer Check (S/360. S/370).MAP AA080 

Tracking and Skew (S/3).MAP AD047 

Tracking Check (S/3).MAP AD049 

Unit Check (S/360. S/370).MAP AA040 

Velocity Check (S/360. S/370).MAP AA080 

-4, +5. and +6 Volt Adjustments...MAP AC 120 

Checks. Adjustments. Removals. Replacements, and Locations 
Sec “'CARRL” Table of contents, page CARRL I 

Checks. Power-On.INSTAL IA 

CHK.X Command (Section 70E).DIAG 8 

Circuit Breaker CBI 

CBI Tripped . . ..MAP AC030 

Removal and Replacement. CARRL D-44 

Circuit Protectors CPI. CP2. and CP3 

CPI Tripped.MAP AC050 

CP2 Tripped.MAP AC051 

CP3 Tripped.MAP AC052 

Removal and Replacement. CARRL D-45 

Codes, Action (S/360. S/3701 .MAP AA123 

Column Cover (see Vacuum Column Cover) 

Command and Unit Intermix Test (701 Routine 06).DIAG 3 

Compare Command (Section 70E).DIAG 9 

Compatibility (see Interchangeability) 

Conduits. Flexible.IVSTAL 1 

Configuration. UDT/CDS.INSTAL IA 

Connectors »On-Page and Off-Page). MAPPLAN I 

Control Commands (Section 70E).DIAG 9 

Control Program Halts (Table).DIAG 11 

Control Unit (CU) Address.IVSTAL I 

Correcting Tape Defects.SER 4 

Cover Modification for Abovc-the-FIoor 

Cable Entry.INSTAL 6 

Cover. Vacuum Column (sec Vacuum Column Cover) 

Covers. Side .IVSTAL I 

Crosstalk Test. Section 702 .DIAG 4 

D 

Data Check (S/360. S/370).MAP AA050 

Data Switch Entry (S/3).DIAG 2 

DC Power Supply Fan Removal and Replacement.CARRL D-43 

DC Regulator Cards 

Adjustment . CARRL D-S3 

Removal and Replacement. CARRL D-53 

DC Voltage Settings.MAP AC060 

DCP Sense Switches (S/3). DIAG 2 

Decision Block (Description). MAPPLAN I 

Delay Command (Section 70E).DIAG 9 

Deskew Board Removal and Replacement.CARRL D-l8 

Developing Tape .SER 4 

Device Busy Test (701 Routine 05).DIAG 3 

Device Tests 

Also see listings under "Section*' Heading 

Section 70A (Table).DIAG 7 

Section 70B (Table).- DIAG 7 

Section 70E (TABLE).DIAG 8 

Section 70F (Table)...DIAG 10 

Section 701 (Table).DIAG 3 

Section 702 (Table).DIAG 4 

Section 705 (Table).- DIAG 5 

Section 708 (Table) . . ..DIAG 5 

Device Tests (see “Sections 710-715”) 


XZ0100 

1846039 
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443751 

846311 




Seq 1 of 2 

Pert Number 
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26 Oct 73 
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1 Feb 79 





Diagnostic Probe. CE ... 

Diagnostic Programs ... 

Diagnostic User's Guides (Description).. 

Diagnostics.. . ... % 

Diagnostics. .. . 

Diagnostics. System/3 (see System/3 User's Guide) . 

Diagnostic TIE Byte Reference (Table). 

Disable/Enable Switch 

Removal and Replacement. 

Disk System (Used with Log Analysis Programs) . . . . 

Distribution. AC. 3410. 

Documentation (List) . 

Documentation Plan. 

Door Interlock Switch 

Adjustment . 

Removal and Replacement. 

Door. Sliding Removal and Replacement. 

Dump Command (Section 70E). 

Dump. Tape. Intermittent . 

E 

Enable/Disable Switch Removal and Replacement . . . 

End Velocity Check (S/3) . 

Entry 

Power Supply. 

Tape Control (S/3). 

Tape Subsystem . 

Tape Subsystem < S/3). 

Tape Subsystem (S/360. S/370). 

Tape Unit. 

Envelope or Phase Error Check (S/3). 

EOT Sense Problems . . .. 

Equipment Check (S/360, S/370). 

EREP. Procedures for Running (S/360 and S/370). . . 

Erratic Reel Motion. 

Error Halts (see Halts) 

Error Messages (S/360. S/370). 

Error Statistics, Tape (S/3). 

Execute Commands (Section 70E).. 

Exhaust Fan. 3411 Removal and Replacement. 

Exit Block (Description). 

F 

False BOT Sensing .. 

Fan Failure. Tape Unit Cooling... 

Fan. DC Power Supply Removal and Replacement . . 
Fan. Tape Control Cooling 

Removal and Replacement. 

Fan. 3411 Exhaust Removal and Replacement. 

Fault Locator (Diagnostic Program) .. 

Features. Tape Unit. 

Ferro Capacitors Removal and Replacement. 

File Protect Failure . 

File Protect Switch Removal and Replacement .... 

Flexible Conduits and Ground Straps . .. 

Installation. 

Front and Rear Covers Removal and Replacement . . . 

Function by Location .. 

Functional Test (Diagnostic Program). 

Functional Test I (Section 701) Description. 

Functional Unit Packaging. 

Subsystem ("Native”) Attachment (S/3). 

Tape Control. 

Tape Unit. 

Fi|se and Terminal Board Locations. 

Fuse. Usage Meter Removal and Replacement .... 
Fuses. Motion Control Board 

Removal and Replacement.. 

Fuses, Power Supply Removal and Replacement .... 
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.... DIAG 9 
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MAP AA0II 
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MAP AA020 
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MAP AD043 
MAP ABI90 
MAP AA045 
. . . REF 3 
MAP AB040 

MAP AAI20 
MAP AD090 
. . DIAG 9 
CARRL D-41 
MAPPLAN I 


MAP AB080 
MAP AC020 
CARRL D-43 


CARRL D-42 
CARRL D-41 
. INTRO 1 
. INSTAL I 
CARRL D-55 
MAP ABI20 
CARRL D-l5 
. INSTAL I 
. INSTAL 4 
CARRL D-4 
. . . REF 5 
. INTRO I 
. . DIAG 3 
. INTRO 2 
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CARRL D-14 


CARRL D-21 
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INDEX 1 


\ 































































































































































INDEX 2 



G 


General Consideration. Log Analysis Programs . ..DIAG 16 

General Locations.CARRL D-l 

General Summary and Description of Sections.DIAG.3 

Ground Straps.INSTAL I 

Guide Pin. Vacuum Column 

Removal and Replacement...CARRL D-29 

Guide. Tape Removal and Replacement... CARRL D-24 

H 

Halt Analysis MAPs (see Analysis! 

Halts 

Index (Table!.....DIAG 11 

Section 70A Error Halts (Table!.... DIAG 14 

Section 70A Non-Error Halts (Tabic).. DIAG 14 

Section 70B Error Halts (Table). DIAG 14 

Section 70B Non-Error Halts (Table! ................... DIAG 14 

Section 7QE Error Halts (Table! ..DIAG 14 

Section 70F Error Halts (Table) .. DIAG !4 

Section 701 Error Halts (Table) ..DIAG II 

Section 701 Non-Error Halts (Table! .. DIAG 12 

Section 702 Error Halts (Table) .. DIAG f i 

Section 702 Non-Error Halts (Table! ................... DiAG 13 

Section 705 Error Halts (Table) ... DIAG ?3 

Section 705 Non-Error Halts (Table) ..DIAG 13 

Section 706 Error Halts (Table) . ... DIAG ?3 

Section 707 Error Halts (Table) ..DIAG 13A 

Section 708 Error Halts (Table) ...................... DIAG 13 

Section 708 Non-Error Halts (Table) ................... DIAG !3A 

Halts ar.d Printouts. Index (Table) ...................... DIAG 11 

Halts. Control Program (Table) ..DSAG 11 

Hardware Error (S/360. S/370) ... MAP AA110 

Hardware/Mkroprogram Detected Errors. S/3 (Table)...REF 1 

Hardware/Microprogram Detected Errors, System/38...REF 2A 

Head Assembly. Read/Write (see Read/Write Head Assembly) 

How Information is Arranged ..PLAN I 

How to Find information ....PLAN I 

Hub. Reel 

Alignment . CARRL D-39 

Check (Left) .MAP AB020 

I 


identification Burst Test. PE (702 Routine 04)..DIAG4 

Identification of 3411 Models. INSTAL I 

Idler. Tape Removal and Replacement. CARRL D-23 

Index of Halts and Printouts (Table).DIAG II 

Information Block (Description). MAPPLAN I 

Integrated Maintenance Package (IMP).INTRO 2 

Diagnostics.INTRO 2 

Documentation (List). INTRO 2 

Special Tools.INTRO 2 

Interblock Gap Test (702 Routine 02).DIAG 4 

Interchangeability (S/3).MAP AD080 

Interchangeability (S/360, S/370).MAP AA030 

Interface Cables.INSTAL IA 

Plugging.INSTAL 5 

Interlock Switch. Door 

Adjustment ..CARRL D-6 

Removal and Replacement.CARRL D-6 

Intermittent Tape Dump..MAP AB040 

Intermix Test. Command and Unit (701 Routine 06).DIAG 3 

Intervention Required (S/360, S/370).MAP AA065 


Introduction.INTRO I 

Adjustment Aid (Diagnostic Program).INTRO I 

Diagnostic Programs. INTRO I 

Diagnostic Users Guides. INTRO I 

Fault Locator (Diagnostic Program).INTRO 1 

Functional Test (Diagnostic Program) ..INTRO 1 

Log Analysis. INTRO 1 

Maintenance Analysis Procedures (MAPs).INTRO I 

Maintenance Concepts .. INTRO I 

Introduction to 3410/3411 MAPs. MAPPLAN I 

Abbreviations.. . . ... .. MAPPLAN 2 

Action Block (Description) .. MAPPLAN I 

Decision Block (Description) .. MAPPLAN i 

Exit Block (Description) .. MAPPLAN ! 

Information Block (Description) . .. MAPPLAN I 

Off-Page Connectors (Description). MAPPLAN I 

On-Page Connectors (Description). MAPPLAN I 

Rcpair/Replace Block (Description) .. MAPPLAN I 

J 

3 Plugs, Locations and Numbering.... CARRL D-56 

SC 

Kit. Microprocessor Tester (see Microprocessor Tester Kit) 

Kl and K2 Relays Removal and Replacement ....CARRL D-50 

L 

Lamp Check (S/3).... MAP AD042 

Lamp. Operator Panel 

Removal and Replacement.... CARRL D-9 

Language (Section 70E) DIAG 8 

Latch. Reel Hub (Check)...MAP AB020 

LCL Entry 370/115. 370/125 ...MAP AA III 

Left Reel Hub (Check).... MAP AB020 

Load (Operation)...MAP ABI40 

Load I/O Test (701 Routine 01).DIAG 3 

Load/Unioad Reel Control Check.MAP AB100 

Locations. Genera!.CARRL D-l 

Log Analysis.INTRO I 

Log Analysis Programs...DIAG 15 

Disk System.DIAG 15 

General Considerations.DIAG 16 

Operating instructions ..DIAG 15 

Operation. DIAG 17 

Sense Switch Options. DIAG 15 

Logic Board Remov al and Replacement. CARRL D-16 

Loop-Writc-lo-Read Command (Section 70E).DIAG 8 

Loop-Write-to-Rcad Failure. NRZI (S/360. S/370).MAP AA067 

M ' 

Main Transformer (Til Removal and Replacement. * .CARRL D—19 

Maintenance Analysis Procedures (Description).INTRO I 

Maintenance Analysis Procedures (Description).PLAN I 

Maintenance Concepts. ......... .INTRO I 

Maintenance Library Ordering Procedures.ii 

Master Skew Tape Handling and Use. 3ER 4 

MCB (see Motion Control Board) 

Mechanical and Electrical Skew- Adjustments (CARRL D-57) 

Also see Skew and Tracking Checks ant. A-jjustnieriU 

Adjustment Procedure.. .Part 10 

Electrical Skew. S/360 and S/370 .Part 4 

Electrical Skew. System/3.Part 2 

Electrical Read Backward Skew Setup. ..ianuat. .... art 10 

Electrical Read Forward Skew Setup. Manual. .Part 9 

Electrical Write Skew Adjustment. Manual. .... *rt 10 

Mechanical Skew Adjustment. Manual . . Part 9 

Mechanical Skew, S/360 and S/370. r 3 


Mechanical Skew. System/3. 

Mechanical and Electrical Skew Adjustment-7 Trk . . 

Skew Printouts. S/360 and S/370 . 

Skew Printouts, System/3 .. 

System/3 Mechanical Skew Adjustment ...... 

Tape Tracking Adjustment. Mechanical. 

Tracking Check Printouts. 

Messages. Error (S/360. S/370). 

Messages. OLT (S/360. S/370) .. 

Messages. OLT Section A (S/360. S/370). 

Meter. Usage (see Usage Meter) 

Microprocessor Tester Kit.. 

Generate Sync Pukes .... 

How to Use the ROS Test Card ......... 

Indicator Card ... 

Initial Set Up .. 

Loop-Write-to-Read Operation (PE ONLY) . . . . 

Microinstruction Switch .. 

Operating Instructions .............. 

Read Shoeshine Opctrasibs.. 

Reset Switch.. 

ROS Test Card ................. 

R2DI3 OPEN/MST PLUS Switch.. . . 

SNGCYC/NORMAL Switch ... 

Start Switch .................. 

Stop Address Switch ... 

Sync Point 1 .. 

Sync Point 2 ... 

Tester Panel Switches.. 

Tracking Adjustment for Tape Motion ...... 

Model Identification. 3411.. 

Model Numbers ... 

TU Logic Board Plugging.. 

Motion Control Board Removal and Replacement . . . 
Motion Control Board Fuses 

Removal and Replacement.. . 

Motion Control Board Relays 

Removal and Replacement.. . 

Motion. Erratic Reel. 

Motor Relay. Vacuum Removal and Replacement . . . 

Motor. Capstan Removal and Replacement. 

Motor. Reel Removal and Replacement . 

Motor. Vacuum Removal and. Replacement. 

MPX Log Analysis System 370/115. 125 . 

MTA Log Routine (System 370/115, 125). 

Multi-Track Error Test (Section 702). 

N 

Native Attachment (S/31. 

No-op Conditions (S/31. 

Non-Error Halts (see Halts) 

NRZI Loop-Wrile-to-Read Failure (S/360. S/370) . . . 
Numbers. Model .. 

o 

Off-Pace Connectors (Description). 

OLT Messages (S/360. S/370). 

OLT Section A Messag.-s (S/360. S/370). 

On Line Tests (OLTs) (S/360. S/370). 

On-Page Connectors (Description). 

Operating Instructions. Log Analysis Programs . . . . 

Operating Procedures (Systcm/3). 

Operator Panel Lamp Removal and Replacement . . . 
Operator Switch Assembly 

..Removal and Replacement. 

Order of Handling Permanent Errors (Sections 710-715) 


... Part I 
. Part 11,12 
... Part 6 
. . . Part 5 
... Part 1 
... Part 7 
. Parts 7, 8 
MAP AA120 
MAP AA035 
MAP AA060 

. . . SER 5 
. . . SER 7 
. . . SER7 
. . . SER6 
. . . SER 7 
. . . SER 6 
. . . SER 6 
« . . SER 6 
. , . SER6 
. . . SER 6 
. . . SER 6 
. . . SER6 
. . . SER6 
. . . SER6 
. . . SER6 
. . . SER? 
. . , SER 7 
. . . SER6 
. . . SER 6 
. INSTAL i 
. INSTAL 1 
. . INSTAL 4 
CARRL B-S9 

CARRL D-2S 

CARRL D-20 
. MAPAB04© 
CARRL D-34 
CARRL D-35 
CARRL B-38 
CARRL D-33 
. . . AAG47A 
. MAP AAI27 
. . . DIAG 5 


. INTRO 2 
MAP AD036 


MAP AA037 
. INSTAL I 


MAPPLAN I 
MAP AA035 
MAP AA060 
MAP AA02I 
MAPPLAN I 
. DIAG 15 
. . DIAG I 
CARRL D-9 

CARRL D-8 
. DIAG 15 
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Ordering Procedure. Maintenance Library.ii 

Organization...-.PLAN I 

Documentation Plan .PLAN I 

How. Information is Arranged.PLAN I 

Maintenance Analysis Procedures (MAPs).PLAN I 

Overloaded. Transformer Tl.MAP AC040 

P 

Page Numbers (Description). PLAN l 

Panel Lamp. Operator Removal and Replacement.CARRL D-9 

Patch Card. ROS tsee ROS Patch Card) 

PE ID Burst Check .1NSTAL 2 

PE ID Burst Test (702 Routine 04).D1AG A 

Phase Error or Envelope Check (S/3).MAP AD043 

Placement of Units.INSTAL I.2A 

Pluggable Units...INSTAL IA 

Plugging 

Interface Cables.INSTAL 5 

Tape Unit Logic Board.INSTAL 4 

Tape Unit Signal Cables.INSTAL 5 

Postamble Test <702 Routine 03) D1AG 4 

Power Cables.INSTAL 1 

Power-On Checks.INSTAL 1A 

Power On/Off Procedures 

System/3 ..CARRL D-2 

Svstem/360 and System/370 .CARRL D-2 

System/38.CARRL D-2 

Power-On Sequencing • 

System/3 ..MAP AC073 

System/360 and System/370 .MAP AC073 

Power-On Sequencing Supply 

Removal and Replacement. CARRL D-46 

Power Supply 

DC Voltage Adjustment...MAP AC060 

Entry.MAP AC0I0 

-4 Volt Failures.MAP AC110 

-4. 4-5. and +6 Volt Adjustments.MAP AC120 

-15 Volt Failures.MAP AC130 

+5 Voh Failures.MAP AC090 

+6 Volt Failures.MAP AC 100 

+15 Volt Failures.MAP AC130 

Power Supply Capacitors C4 and C5 

Removal and Replacement. CARRL D-51 

Power Supply Fuses Removal and Replacement . .. CARRL D-52 

Power Supply K.I and K2 Relays 

Removal and Replacement. CARRL D-50 

Power. AC....INSTAL 1 

Preamble Test 1702 Routine 03)..D1AG 4 

Priority. Select Out ...INSTAL I 

Probe. Diagnostic. CE.SER 3 

Procedures for Running EREP (S/360 and S/370).REF 3 

Program Details (Section 70E) ...DIAG 10 

Program Halts. Control (Table).DIAG 11 

Program Loading from Cards (Sysfcm/3).DIAG I 

Program Loading from Disk (System/3) ....DIAG I 

Program Restart (System/3) .DIAG I 

Programmable Tape Exerciser (Section 70E).DIAG 8 

Pump. Vacuum Removal and Replacement. CARRL D-31 

R 

Read Command (Section 70E1 ..DIAG 8 

Read/Write Head and Card Assembly 

Removal and Replacement.- . . CARRL D-40 

Read/Write Head Assembly 

System/3 .-.MAP AA085 

System/360. System/370 .. ..MAP AA085 


Recording Format...REF 4 

Rccl/Capslan Runaway . .. ..... MAP AB060 

Reel Control Check. Load/Unload.MAP AB100 

Reel Hub 

Alignment. CARRL D-39 

Check. Left ...MAP AB020 

Reel Latch 

Check, Left .MAP AB020 

Removal and Replacement. CARRL D-37 

Reel Motion. Erratic.MAP AB040 

Reel Motor Removal and Replacement. CARRL D-38 

Regulator Cards. DC 

Adjustment . CARRL D-53 

Removal and Replacement. CARRL D-53 

Relay. Vacuum Motor. Removal and Replacement. CARRL D-34 

Relays Kl and K2 Removal and Replacement. CARRL D-50 

Relays, Motion Control Board 

Removal and Replacement. CARRL D-20 

Rescue Breathing for Adults ..ii 

Reset (Operation).MAP AB140 

Reset Problems ..MAP ABI70 

Respiration. Artificial...ii 

Retrieval Aids.PLAN 1 

How to Find Information. PLAN I 

Page Numbers.PLAN I 

Subject Index (Description).PLAN 1 

Rewind (Operation).MAP AB140 

Rewind/Unload Failures. MAP ABI80 

ROS Address Tracer Card. SER I 

Stop Record Inputs. SER 2 

ROS Patch Card.SER 8 

AB Coupling Hub.SER 9 

Examples...SER 10-14 

Parity Generation .. SER 8 

Patch Control Hubs . . ..SER 9 

Patch Words . .. SER 9 

Sync Pulse Generation.SER 8 

Trap Address Hubs.SER 9 

Routine 01. Attachment Fault Locator (Section 05).DIAG 5 

Routine 01. Capstan Velocity Test (Section 70B). DIAG 7 

Routine 01. Sense I/O. Load I/O and Test I/O Tests.DIAG 3 

Routine 01. Tape Unit/Tape Control Fault Locator (Section 708). DIAG 5 

Routine 01. Write Frequency Test (Section 702).DIAG 4 

Routine 02. Interblock Gap Test.DIAG 4 

Routine 02. Skew Adjustments (Seclion 70A).DIAG 7 

Routine 02. Start I/O Test (Section 701).DIAG 3 

Routine 03. Preamble and Postambie Test .DIAG 4 

Routine 04. PE ID Burst Test.DIAG 4 

Routine 04. Tape Mark Test (Section 701).DIAG 3 

Routine 05. Device Busy Test (Section 701).DIAG 3 

Routine 05. Tape Motion Test (Section 702).DIAG 4 

Routine 06. Command and Unit Intermix Test (Section 701).DIAG 3 

Routine 06. Multi-Track Error. Crosstalk, and 

Skew Detection Test (Section 702).DIAG 4 

RPT Command (Section 703).DIAG 8 

Runaway. Reel/Capstan.MAP AB060 


Safety 

Artificial Respiration.. 

CE Safety Practices. 

Rescue Breathing for Adults.. 

Section Sense Switch Options (Table). 

Section 70A (Tracking and Skew Adjustments).. . 

Description. 

Error Halts (Table) .. 

Non-Error Halts (Table).... 

Routine 01. Tape Unit Tracking Adjustment.. 

Routine 02. Skew Adjustments. 

Section 70B (Capstan Velocity). 

Description .. 

Error Halts (Table)... 

Non-Error Halts (Table). 

Routine 01. Capstan Velocity Test . 

Section 70E (Programmable Tape Exerciser).. 

Branch Commands.. 

CHK. X Command ,.... 

Compare Command.. 

Control Commands.. 

Delay Command.. . 

Description.. 

Dump Command.. 

Error Halts (Table).. 

Execute Commands.. . 

Loop-Write-to-Read Command. 

Program Details.. 

Read Command .. 

RPT Command.. 

Sense Command ... 

Test I/O Commands.. 

The Language... 

Write Command.. 

Section 70F (System Test Module). 

Error Halts (Table).. . . 

Section 701 (Functional Test I). 

Command and Unit Intermix Test . 

Description. 

Device Tests (Table) . 

Error Halts (Table).. 

Non-Error Halts (Table). 

Routine 01. Sense I/O. Load I/O. and Test I/O Tests. 

Routine 02. Start I/O Test. 

Routine 03. Load Point Test.. 

Routine 04, Tape Mark Test .. 

Routine 05. Device Busy Test .. 

Routine 06, Command and Unit Intermix Test. 

Unit and Command Intermix Test . 

Section 702 (Functional Test II). 

Description. 

Device Tests (Table). 

Error Halts (Table). 

Non-ERROR Halts (Table). 

Routine 01. Write Frequency Test. 

Routine 02. Interblock Gap Test. 

Routine 03. Preamble and POSTAMBLE Test. 

Routine 04. PE ID Burst test . . .. 

Routine 05. Tape Motion Test.. . 

Routine 06. Multi-Track Error. Crosstalk, and Skew Detection Test 
Routine 07. Sense Data Test. 


- - . . ii 
.... it 
. .... it 
. DIAG 2 
. DIAG 7 
. - DIAG 7 
. DIAG 14 
. DIAG 14 
. . DIAG 7 
. . DIAG 7 
. . DIAG 7 
. . DIAG 7 
. DIAG 14 
. DIAG 14 
. . DIAG 7 
. . DIAG 8 
. . DIAG 9 
. . DIAG 8 
. . D2AG 9 
. . DIAG 9 
. . DIAG 9 
. . DIAG 8 
. . DIAG 9 

- DIAG 14 
. . DIAG 9 
. . DIAG 8 
. DIAG 10 
. . DIAG 8 

- . DIAG 8 
. . DIAG 9 
. . DIAG 9 
. . DIAG 8 
. . DIAG 8 
. DIAG 10 
. DIAG 14 

- . DIAG 3 

- . DIAG 3 
. . DIAG 3 
. .. DIAG 3 
. DIAG II 
. DIAG 12 

- . DIAG 3 
. . DIAG 3 
. . DIAG 3 
. . DIAG 3 
. . DIAG 3 

- . DIAG 3 
. . DIAG 3 
. . DIAG 4 

- - DIAG 4 

- . DIAG 4 
. DIAG 13 
. DIAG 13 
. . DIAG 4 
. . DIAG 4 
. . DIAG 4 

- . DIAG 4 
. . DIAG 4 
. . DIAG 4 
. . DIAG 5 
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Section 70$ (Attachment Fault Locator). 

Description. 

Error Halts (Table). 

Non-Error Halts (Table). 

Routine 01. Attachment Fault Locator ....... 

Section 708 (Capstan Fault Locator). 

Description. 

Error Halts (Table). 

Non-Error Halts (Table). 

Routine 01. Tape Unit/Tape Control Fault Locator . 

Sections 7IO-7I5. 

Description... 

Error Halts... 

Non-Error Halts. 

Operation. 

Order of Handling Permanent Errors. 

Select Light Always on (S/360, S/370) .. 

Select Out Priority. 

Sense Byte and Status Summary (S/360. S/370) .... 

Sense Bvle and Status Summary {System/38). 

Sense Byte Analysis (S/3).. 

Sense Command (SECTION 70E). 

Sense Data Test (Section 702). 

Sense Failure. BOT .. 

Sense Failure. Tape Unit (S/360, S/370). 

Sense I/O Test (701 Routine 01). 

Sense Problems. EOT .. 

Sense Procedures-System/3. 

Attachment Sense Information (Table). 

Hardware/Microprogram Detected Errors (Table) . . 

System/3 Sense Bytes tTable). 

Sense Switch Options for Log Analysis Programs . . . 
Sense Unit. Capacitive. Removal and Replacement . . 

Sensing. BOT. False .. 

Sequencing. Power-On. (see Power-On Sequencing) 

Service Techniques .. 

Setting DC Voltages.... 

Setting Attitude . ... 

Shipping Brackets... 

Side Covers... 

Signal Cables.... 

Plugging ... .. 

Skew' Adjustments (Section 70A) .. 

Skew and Tracking Checks and Adjustments 

Also see Mechanical and Electrical Skew Adjustments 

System/3... 

System/360. System/370 ... 

Skew Tape. Master. Handling and Use. 

Skew Errors (Section 702). 

Skew... 

Sliding Door Removal and Replacement. 

Sliding Door Interlock Switch 

Adjustment . 

Removal and Replacement.. . 

Special Tools. 

Stabilizer *L* Bracket Installation . .. 

Start I/O Test (70C Routine 02). 

START Switch Failure.'. . 

Statistics. Tape Error (S/3). 

Stop Record Inputs (ROS Address Tracer Card) .... 

Straps. Ground. 

Subject Index (Description). 

Subplate and Guide Adjustment. 


. . D1AG5 
. . DIAG 5 
. DIAG 13 
. DIAG 13 
. . DIAG 5 
. . DIAG 5 
. . DIAG S 
. DIAG 13 
. DIAG 14 
. . DIAG 5 
. DIAG 14 
. DIAG 16 
. DIAG 14 
. DIAG 14 
. DIAG 17 
. DIAG 17 
MAP AA036 
. INSTAL 1 
. . . REF 2 
. . REF2A 
MAP AD070 
. . DIAG 9 
. . DIAG 5 
MAP AB070 
MAP AA025 
. . DIAG 3 
MAP AB190 
. . . REF 1 
. . . REF I 
. . . REF 1 
. . . REF 1 
. DIAG 14 
CARRL D-22 
MAP A SOSO 

. . . SER 1 

MAP AC060 
. INSTAL 1 
. INSTAL 1 
. INSTAL 1 
. INSTAL I 
. INSTAL 5 
. . DIAG 7 


MAP AD047. MAP AD049 

.MAP AA070 

.SER 4 

.DIAG 5 

. INSTAL2 

.CARRL D-7 

.CARRL D-6 

.CARRL D-6 

.INTRO 2 

.INSTAL 3 

.DIAG 3 

.MAP AB09Q 

.MAP AD090 

.SER 2 

.INSTAL I 

.PLAN I 

.CARRL D-24A 


Subsystem Entry. Tape.. 

Subsystem Entry. Tape (S/3) .. 

Subsystem Entry. Tape (S/360, S/370). 

SVP Bus Control (System 370/115, 125) . . .. 

Switch Assembly. Operator 

Removal and Replacement . . . .. 

Switch. Door Interlock 

Adjustment .. 

Removal and Replacement. 

Switch. File Protect Removal and Replacement. 

Switch, Vacuum-Up Removal and Replacement ..... 

System Interface Test 370/1 IS. 125 . . .. 

System Test Module (Section 70F). 

System/3 Sense Bytes (Table)... 

Sys(em/3 Users Guide 

Data Switch Entry ... 

DCP Sense Switches. 

Description of Sections... 

General Summary .. 

Introduction .... 

Operating Procedures. 

Program Loading from Cards .. 

Program Loading from Disks . ... 

Program Restart. 

Section Sense Switch Options (Table). 

T 

Tachometer and Velocity Checks (S/360. S/370) .... 

Tachometer Check, 70B (S/3). 

Tachometer Failure. 708 (S/3) . 

Tape Control (Description). 

Tape Control Fault Locator (Section 708).. . 

Tape Control Logic Board 

Card Numbering. 

Pin Layout... 

Tape Defects. Corr.-cling .. 

Tape Dump, intermittent. 

Tape Error Statistics Analysts (S/3). 

Tape Exerciser. Programmable (Section 7GE). 

Tape Guide Assembly Removal and Replacement .... 
Tape Idler Assembly 

Adjustment . .. 

Removal and Replacement. 

Ttpc-ln-Cokimn Switch Removal and Replacement . . . 
Tape Load Check and Adjustment ........... 

Tape Loop Check... 

Tape Loop Check.. 

Tape Mark Test (701 Routine © 4 ).. . 

Tape Subsystem Entry... 

Tape Subsystem Entry (S/3).. 

Tape Subsystem Entry (S/360. S/370) .. 

Tape Tracking (see Tracking) 

Tape Unit (Description). 

Tape Unit Analysis (S/3) .. 

Tape Unit Cooling Fan Failure. 

Tape Uni! Entry... 

Tape Unit Fault Locator (Section 708). 

Tape Unit Features... 

TU Logic Board Plugging. 

Tape Unit Sense Failure (S/360. S/370). 

Tape Unit Tracking Adjustment (Section 70A). 

Tape, Developing. 

Terminal Board and Fuse Locations. 

Test I/O Commands (Section 70E) . 

Test I/O Test (701 Routine 01). 

Tester Kit. Microprocessor (see Microprocessor Tester Kit) 


- . MAPAA010 

- . MAPAA0II 

- . MAP AA020 
. . MAP AAI28 

- - CARRL D-8 

_ . CARRL D-6 

- . CARRL D-6 

- CARRL D-15 
. CARRL D-30 
. . MAP AAI26 
. . . DIAG 10 
..... REF I 

. . . . DIAG 2 

- . . . DIAG 2 
. . . . DIAG 3 
.... DIAG 3 
.... DIAG 1 
.... DIAG 1 
.... DIAG I 
. . . . DIAG I 
. . . . DIAG I 
.... DIAG 2 


. . MAP AAG80 
. . MAP AD023 

- . MAP AD045 

- . . INTRO 2 
. . . . DIAG 5 

. CARRL D-58 
. CARRL D-58 
...... SER 4 

- . MAP AB040 

- . MAP AD090 
.... DIAG 5 
. CARRL D-24 

. CARRL D-23 
. CARRL D-23 
. CARRL D-26 
. CARRL D-28A 
. . CARRL D-3 
. . MAP ABI30 
.... DIAG 3 

- . MAPAA0I0 
. . MAP AA011 
. . MAP AA020 

. . . INTRO 2 
. . MAP AD040 
. . MAP AC020 

- . MAP AB010 
. . . . DIAG 5 
. . . INSTAL I 

- . . INSTAL 4 

- . MAP AA025 
. . . . DIAG 7 

.SER 4 

. CARRL D-17 
. . . . DIAG 9 
. . . . DIAG 3 


Tests. On Line (OLTs) (S/360. S/370)..MAP AA021 

Top Cover Removal and Replacement ..CARRL D-5 

Tracer Card. ROS Address (see ROS Address Tracer Card) 

Tracking (see Tape Tracking) 

Tracking and Skew Adjustment (Section 70A) . ..DIAG 7 

Tracking and Skew Checks and Adjustments 

Adjustment . CARRL D-36 

Check. CARRL D-36 

System/3 ..U.MAP AD047, MAP AD049 

System/360. System/370 ....MAP AA070 

Tracking Check (S/3).MAP AD049 

Tracking . ... INSTAL 1A 

Transformer Tl Overloaded...MAP AC040 

Transformer. Usage Meter 

Removal and Replacement. CARRL D-13 

Trim.INSTAL 2 

Cover Modification for Above-the-Hoor Cable Entry. INSTAL 6 

TU Addressing. INSTAL 1 

u 

Unit and Command Intermix Test (7G! Routine 06) . .'.DIAG 3 

Unit Check analysis (S/360, S/370)...MAP AA040 

Units, Placement of. INSTAL I 

Units, Pluggable.INSTAL IA 

Unload/Rewind Failures ...MAP AB180 

Usage Meter Removal and Replacement. CARRL D-10 

Usage Meter Card Removal and Replacement. CARRL D-ll 

Usage Meter Circuit Fuse 

Removal and Replacement.. . CARRL D-14 

Usage Meter Enable/Disable Switch 

Removal and Replacement.-. CARRL D-12 

Usage Meter Problems.MAP AB20Q 

Usage Meter Transformer Removal and Replacement ..CARRL D-13 

Users Guide, System/3 (see System/3 User’s Guide) 

V 

Vacuum Check Procedures 

Gram Gauge Method. CARRL D-27 

Manometer/Pressure Gauge Method.CARRL D-27 

Vacuum Column Cover 

Adjustment . CARRL D-28 

• Removal and Replacement...CARRL D-28B 

Vacuum Column Guide Pin Removal and Replacement .CARRL D-29 

Vacuum Drive Belt 

Adjustment ..... . CARRL D-32 

Removal and Replacement .. CARRL D-32 

Vacuum Failures.MAP AB032 

Vacuum Motor Assembly Removal and Replacement . CARRL D-33 

Vacuum Motor Relay Removal and Replacement ..CARRL D-34 

Vacuum Pump Removal and Replacement.CARRL D-31 

Vacuum Swtich, Tape-In-Column 

Removal and Replacement ..... CARRL D-26 

Vacuum-Up Switch Removal and Replacement. CARRL D-30 

Velocity & Tachometer Checks (S/360, S/370)...MAP AA080 

Velocity Check. End (S/3).... . MAP AD041 

Voltage Settings. DC.....MAP AC060 

w 

Write Command (Section 70E)...DIAG 8 

WRITE Frequency Test (702 Routine 01).DIAG 4 

z 

Zone Card Failures (S/360, S/370) .MAP AA058 
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Numeric 


-4 Volt Assembly Removal and Replacement. C \RRl D J7 

•4 Volt Power Supply Adjustments.M AP AC i 20 

4 Volt Power Supply Failures.MAP AC I 10 

-15 Volt Power Supply Failures. .MAP AC Ho 

70B Tachometer Check <S/3l. MAP AD02 3 

701 Halt Analysis (S/3>. MAP AD0I0 

701 Halt 01 Analysis (S/3 >.M AP A DOM 

701 Hall 02 Analysis (S/31.MAP YDOMI 

701 Halt 2l Analysis <S/3t MAP AIXIV) 

702 Halt ANALYSIS (S/3>.MAP A 1)020 

70K Tachometer Failure <S/3t.MAP AIXM' 

3410 AC Distribution .MAP Al OKU 

+ 5 and + 6 Volt Assembly Removal and Replacement. ( AKRl I) 4X 

+ 5 Volt Power Supply Adjustments.MAP AC 120 

+ 5 Volt Power Supply Failures.MAP AC'OOO 

+6 Volt Power Supply Adjustments.MAP AC 120 

+6 Volt Power Supply Failures.MAP AC 100 

+ 15 Volt Power Supply Failures.MAP AC I 30 

24-Volt DC (Power-On Sequencing) Supph 

Removal and Replacement. CARRL I) 46 

3411 Model Identification.INSIAL I 

3750 Installation Check Sheet .INS I AL 2A 
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READER'S COMMENTS FORM 

,i 3410/3411 Magnetic Tape Subsystem Mainten nc 


Your comments help us produce better publications tor your use. If your answer to a question 
is “No" or requires qualification, please explain in the space provided below. Please give specific- 
page and line references with your comments when appropriate. If you wish a reply, be sure to 
include your name and address. Comments and suggestions become the property of IBM. 



Yes 

No 

Docs this publication meet your needs'’ 

□ 

□ 

Do you find the materia!: 



Easy to read and understand 0 

□ 

□ 

Organized for convenient use 0 

□ 

□ 

Complete? 

□ 

□ 

Well illustrated? 

□ 

□ 

Written for your technical level? 

□ 

□ 

How do you use this publication? 

□ 


As an introduction to the subject? 


As an instructor in a class? 

□ 


As a student in a class? 

□ 


As a reference manual? 

□ 



For advanced knowledge of the subject? CD 
For information about operating procedures? O 
Other_ _ 

What is your occupation?_ 
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is “No" or requires qualification, please explain in the space provided below. Please give specific 
page and line references with your comments when appropriate. If you wish a reply, be sure to 
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Yes 
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□ 

Organized for convenient use? 
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□ 

Complete? 

□ 

□ 

Well illustrated? 

□ 

□ 

Written for your technical level? 

□ 

□ 

How do you use this publication? 

As an introduction to the subject? 

□ 


As an instructor in a class? 

□ 


As a student in a class? 

□ 


A« a reference manual? 

□ 


For advanced knowledge of the subject? 

□ 


For information about operating procedures? 

□ 
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